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EXECUTIVE SUMMARY

In the course of Integrated Systems Analysts, Inc.'s (I A's), support for the
Corrosion-C)ntrol (CC) Program under the direction of Commander, Naval
Surface Force, U.S. Pacific Fleet (COMNAVSURFPAC), Code N41, this interim
technical information report is provided to discuss the current status of the work
in progress for Shore Intermediate Maintenance Activity, San Francisco
(SIMA(SF)), with respect to Delivery Order No. 0008. The scope of this Delivery
Order included the following:

o Provide engineering support for Industrial Plant Equipment (IPE)
review for CC production shop at SIMA(SF) and make
recommendations for improvements.

o Provide engineering, technical support -nd training for production CC
shop facilities at SIMA(SF) in acc,'rwance with plans established
during the development and operation of the SIMA San Diego
(SIMA(SD)) Pilot CC Shop.

o Provide technical support to analyze and evaluate the CC Training
Program developed for-the production CC Shop Program and analyze
and evaluate CC Technician certification processes.

o Provide engineering and technical support at SIMA(SF) to establish
and operate a production CC shop to ensure that the development and
operation complies with plans established during the development and
operation of the SIMA(SD) Pilot CC Shop.

o Provide continuing engineering and technical support to the SIMA(SF)
CC Shop to evaluate ship-to-shop work-package implementation, shop
production efficiencies and work complete documentation.

Tile SIMA(SF) CC Shop is scheduled for beneficial occupancy by the middle
of Fiscal Year 1989. The SIMA(SF) facility that will house the CC Shop is
cjrrently under construction, with the initial piles having been driven.

The work performed under this.Delivery Order during the period of 22 April
1987 through 30 September 1987 is summarized in the following paragraphs.

o Industrial Plant Equipment Review - Recommendations for IPE design
have been provided based upon ISA's experience at the established CC
Shops. This report cites particular equipment that should be modified
or added to the present equipment lists given in the Military
Construction (MCON) P-606 Development Plan. The equipment that
is discussed Include: metallizing systems, powder-spray booth, curing
oven, electrostatic powder-spray systems, vapor degreaser, caustic
dip tank ar.J quality assurance equipment.
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o Training Support - Since the SIA(SF) CC Shop is scheduled for
beneficial occupancy in Fiscal Year 1989, training has not been
conducted to date. Currently, two training courses have been
developed and will be vaiidated at SIMA(PH) in Fiscal Year 1988.
These courses and materials must be provided for SIMA(SF) CC Shop
personnel and Ship's Force personnel as discussed herein.

Engineering and Technical Support for CC Shop Establishment - A
preliminary list of CC Shop consumables was developed and is
provided. ISA will perform further analysis during the year prior to
CC Shop operation in order to review and revise this list based upon
refined production requirements and changes in local sources and
standard Navy stock system supplies.

Preliminary process instructions for wire-sprayed aluminum and
powder coating were developed and are also provided. ISA will
review and revise these process instructions accordingly to ensure
compliance with NAVSEA policy at the time of shop initial operation.

o Work Package Implementation and Documentation - A Ship Class
Master Job Catalog for CC work is currently being developed and
evaluated as a method of CC Work Package definition and
implementation. CC Work Package Guides are being developed for
ships homeported at San Diego and Pearl Harbor which define CC
work package candidate work and procedures to implement and
ducument CC work. ISA will prepare CC Work Package Guides for
all ships to be homeported at San Francisco as they are designated.

This report contains recommendations for: IPE, IPE PMS, shop manning,
training requirements, consumables, process instructions and CC Shop Work
Package Implementation and Documentation. The recommended CC Shop
consumables are listed in Appendix A. Draft process instructions for the
application of wire-sprayed aluminum and powder coatings are provided in
Appendices B and C, respectively.
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1.0 GENERAL

The Commander, Naval Surface Force, [;.S. Pacific Fleet
' <' .:NA\VSL RFPAC) has a continuing program to reduce nonproductive Sh'p-

F : 'S l; idaor and redirecting S F labor to readiness training and to enhanced
e-1 -:en. system maintenance. Shipboard corrosion has histo-ic:illy beer- a
.aor hource of repetitive maintenance, repetitive in the ense that the paint
'io :eserv atons have a short service life which results in frequent

" .ation and t1coa',n.

1.1 BACKGROUND

1- 1983, a Senior Navy Steering Board proposed that Type Commanders and
.. Sher sore Intermediate Maintenance -Nctiities (SIM ,\s) identify requirements

,i, :e'.eiop the capability to deliver a fAI spectrum of corrosion-control (CC)
servces. The objective oi the SIMA CC Shops would be to:

Reduce the excessive S 'F manhours spent on corrosion prevention and
control.

Extend the service life of shipboard components, spaces and
structures by reducing marine corrosion.

Reduce or eliminate material, labor and schedule costs involved in
the repair or replacement due to corrosion.

TYe majority of SIMAs currently do not have the manning, equipment,
" S- a' processes or Shop organization to provide all of the CC services as

ef~rei :)y Naval Sea Systems Command (NAVSEA), however, some SIMAs do
have a capability to provide limited CC work that meets the operational and
tecltncal requirements of COMNAVSURFPAC and/or NAVSEA.

Accordingly, COMNAVSURFPAC initiated a program to procure, install,
t,'ain and operate production CC Shops at the COMNAVSURFPAC SIM As. To
date. CC Shops have been established at SIMA Pearl Harbor (PH) and SIMA San
LDiego 'SD), and will be established at SIMAs Long Beach (LB), San Francisco (SF)
anc Puget Sound (PS).

1.2 SCOPE OF WORK

This report shall summarize the progress and support provided and provide
recommendations. The technical support as stated within the Delivery Order
,as t-, include the following:

Provide engineering support for Industrial Plant Equipment (IPE)
review for CC production Shop at SIMA(SF) and make
recommendations for improvements.

Provide engineering, technical support and training for production CC
Shop facilities at SIMA(SF) in accordance with plans established
during the development and operation of the SIMA(SD) Pilot CC Shop.



o Provide technical support to analyze and evaluate the CC Training
Program developed for the production CC Shop program and analyze
and evaluate CC technician certification processes.

Provide engineering and technical suppci' at SIMAkSF) to establish
and operate a production CC Shop to ensure that the development
and operation complies with plans established during the development
and operation of the SI.1A(SD) Pilot CC Shop.

Provide continuing engineering and technical support to the SIMA(SF)
CC Shop to evaluate ship-to-shop work-package implementation, shop
production efficiencies and work-completed documentation.

2.0 SIMA(SF) CC SHOP

2.1 GENERAL

The San Francisco Bay area is the home of four U.S. Naval facilities where
surface ships will be homeported or serviced. These facilities are Alameda
Naval Air Station, Concord Naval Weapons Station, Oakland Naval Supply Depot,
and SIA(SF) at Hunter's Point. There are currently 16 surface ships stationed
in the Bay area, plus two aircraft carriers. By Fiscal Year 1994, the port loading
is expected to include 32 surface ships, including two aircraft carriers.

Construction began this fiscal year at Hunter's Point towards the
installation of a new SIMA facility under Military Construction (MCON) Project
P-606. This new facility will house the only full-production SIMA CC Shop in the
entire Bay area. Beneficial occupancy is scheduled by the middle of Fiscal Year
1989. Limited CC services are currently available for steam valves at the Valve
Repair Barge of SIMA(SF) at Hunter's Point (reported on earlier in Ref. (a)).
Currently, the construction of the entire SIMA facility, including the CC Shop, is
.n the initial stages. To date, the site has been cleared and piles have been
driven.

The CC Shop at SIMA(SF) will consist of 3,684 square feet of enclosed floor
space on the east end of the new SIMA building constructed under MCON P-606.
The Shop is currently planned to contain areas for:

o Receiving
o Degreasing
o Sandblasting
o Wire-Spray Aluminum (WSA) Application
o Paint Spraying

The most recent MCON P-606 Development Plan, dated 3 April 1987 (Ref.
(b)), does not explicitly mention a powder-coating capability, however, there are
provisions for a dry-filter powder-spray booth and an oven. The inadequacies of
the listed spray booth and oven will be described later.



The CC Snop is to pIrDvide ship-to-shop and shop-to-shop _'C -e'viee.
Primarily these services Nill consist of WS-% (for higbh- and loA'-temp-'e4 tur

Ii ca:ions , paint (for topcoating WSA), powder coatings d III(- I'. I.;
fasteners in the form of installation kits. The Shop shall also pr ,
;:sanc. for all of the designated 15 NAVSEA CC Systems.

2.2 CC-SHOP LAYOUT

i-ie CC-Shop layout, based on the 100"u-desn JrawIrgs, 1- presented it:
i.re. 2-K." Severai recommendations are made later in this report regurding

II the curi:ng oven and the addition of a caustic dip tank. In addition, the
arrangement of the oven and spray booth for powder coating should be expanded.
P ,J er-coated components should have a direct route between oven and spray
br -t toD minimize any cooling of the components during prodict transfers that
occur during the process. A recommended CC-Shop layout incorporating these
c' &,ges in equipment and arrangement is given in Figure 2-2.

2.3 UTILITIES

Tre Shop space will be provided with the necessary utilities for proper and
,afe equipment operation. Convenience duplex receptacles rated at 120V will be
available throughout the area. In addition, disconnect boxes will be provided for
'20'V, 1-phase, 60Hz; 208V, 3-phase, 60Hz; and 480V, 3-phase, 60Hz electrical
sower. The recommended CC-Shop Industrial Plant Equipment (IPE) will require
app.oximately 600A at 480V. Illumination is to be provided at an average level

7" footcandles. Heating and ventilation and fume exhaust systems for the
over,, paint spray booth, metal-spray booth, blast cabinets and vapor degreaser

:i) oe provided. Dry, oil-free, filtered air is to be suppliedi at 120 psig to the
pain: spray booth, metal-spray equipment, blast cabinets and vapor degreaser.
P!hmoing connections and sanitary drain connections will be required for the
pai-' and metal-spray booths and emergency shower or eyewash stations.

2.4 EQUIPMENT

Equipment being procured under the MCON P-606 consists of both IPE and
mino' expense equipment. The MCON-funded equipment is not enough to permit
the C C Shop to operate. Several types of additional IPE and minor expense
items vihl need to be procured. Some of the a items require modifications and
are discussed in the subsections that follow.

2.4.1 Industrial Plant Equipment (IPE)

IPE which is being procured through the MCON funding consists of
five generic items:

o Jib Crane, floor-mounted, one ton

o Blast Cabinets, walk-in (quantity of two)

o Booth, dry-filter, powder-spray

(Text continues on page 6)
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o Booth, waterwash, metal-spray

o Booth, paint-spray

2.4.1.1 Metallizing Systems

The list of %ICON-funded IPE could be improved by
cicliiing a minimum of two flame-spray metallizing systems (flame-spray guns,
.vi.-feed reels, gas-control manifolds and accessories). It is unclear whether
the two systems currently in use at the Valve Barge will be transferred to the
SIVA'SF) CC Shop, or if the Valve Barge will remain a separate maintenance
entity. In any case, the CC Shop will require the presence of at least two
,netalhzing systems in order to apply wire-sprayed aluminum (one system in
service with the other as back-up).

2.4.1.2 Powder-Spray Booth

The current powder-spray booth procurement
specification does not incorporate any of the lessons learned during the Pilot
P),vder Coating Station Service Test (Ref. (c)) conducted between July 1985-
February 1986. The present specification calls for a basic dry-filter spray booth.
This type of booth slowly becomes clogged with over-spray between filter
,epiiicements and requires extreme attention from the operators in assuring the
filter cells are replaced at the proper time. There is no definite time schedule
.or replacing filter cells because it is dependent upon use. The only indication
.or fCter replacement is to regularly measure the booth air velocity or have an
air p enum-pressure gage which is connected to an alarm to signal inadequate
flow. The common dry-filter paint arrestor booths will keep exhaust air grain-
loading levels below the ceiling limits, but can permit enough powder to be
expelied to De a nuisance which is a violation of most air pollution laws.

It is strongly recommended that the Navy install the same
type of booth utilized in the SIMA(SD) Pilot Powder Coating Station Service
Test. This booth had a set of cyclicly-cleaned primary filter cartridges and a set
of final absolute filters. The dry-filter cartridge booth with cyclic air
bacrflushing performed with no pollution, safety or maintenance problems.
Booths can be designed with either timed purges or plenum-pressure signaled
purges. The final absolute filters remove enough powder from the final exhaust
air that the booth may be exhausted into the workspace. This saves in ductwork,
building heating costs and nuisance pollution problems. A letter recommending
the installation of this type of booth at SIMA CC Shops was forwarded to
NAVSEA 93F23 in August of 1987 (Ref. (d)).

2.4.1.3 Degreaser, Curing Oven and Caustic Dip Tank

Two pieces of IPE that are shown in the SIMA(SF) design
drawings (Ref. (e)) and Development Plan (Ref. (b)) are not funded under the
",ICON P-606 contract and must be funded under another procurement by
NAVSEA 93F. These items are:

o Degreaser, vapor
o Oven, drying



Based on experience f'rom SI'.iASD) t nd SI',A(PJi,, it i-
ant.iopate,- tt the cooling walter system of the degreaser Yi11 5e a problem.
T' e va _or degreaser provided to SI",IA(SD) under the Naval Regional Contracting

e'~terN RC'i Washington Solicitation No. N66156-86-C-65084 is designd 'it:
c cooling-water system. The cooling water is utilized to remove heat

from t e condenser for the egreaser. The cooling water requirement is 7-11
-. :;. T 'e cooling-water outlet temperature is between 950 F and 120 0 F. This
;ae type of degreaser will probably be provided to SIMA(SF). References (f),

and (h) prohibit open cooling-water systems on equipment at shore-based
SvJ..es. Cnverting the open cooling system to a closed cooling system would

,nv ethe installation of a cooling unit that will cool the water to 600F and
"et'mnthe water to the vapor degreaser. A recommended cooling unit is an air-
ooIed condenser refrigerant-type water chiller of 20-ton coolant capacity. This

Sn :rm .,vion was provided to NAVSEA 93F through References () and (j). The
chiller would cost approximately $18,000.

The oven specified (Grieve Corporation, Model 333) will
not De of any significant benefit to the Shop. Its interior dimensions,
35"x36'x36" are too small for many ship compontilLs. The fact that it is listed
as a irving oven indicates that it was sought for paint drying and not for curing
povwder. Powder coating shows much promise in being a replacement for painting
_n components which can be removed from a ship (Ref. (c)). There is not enough
shop floor space for both ovens. Even though the floor space for paint drying is
i.mited, the small drying oven should be deleted. Typical components which
-eceive WSA and paint could not fit in the three-cubic-foot interior, such as
A*,ert1ght doors and portable stanchions.

It is "strongly recommended that a larger oven be procured
aid nstalled at SIMA(SF). The oven that has beer, recently installed at
Sl',4A'PH) is of correct interior dimensions (7'H x 8'W x 12'D). This oven is large
enough for common powder-coated components such as fog applicators and
stowage lockers. It is a special walk-in oven manufactured by the Grieve
Corporation for the U.S. Government, purchased under Contract N00600-86-C-
1519. This is the type of oven required for the SIMA(SF) CC Shop. A fume-
exhaust system will not be required for powder coating, but will be necessary if
tne oven is to he used for degreasing porous castings. The improperly specified
oven costs approximately $2,220. The correct oven will cost approximately

0; 0,00.

An item that is not currently included for installation in
te SI',IA(SF) CC Shop is a caustic dip tank. This piece of IPE would play a
crucial role in improving Shop throughput when processing ship components that
nave partially degraded zinc or aluminum coatings. Old, deteriorated aluminum
or zinc coatings, applied by thermal spray or hot dip, are difficult to remove by
abrasive blasting. Caustic solutions are extremely efficient at removing these
damaged coatings. If no caustic dip tank in the SIMA facility has a schedule
permitting use by the CC Shop, then a tank should be procured. An agitated tank
imilar to RAMCO Model CM72 (69"x36"x27" workspace) could handle four

Natertight doors simultaneously. This tank would cost approximately $18,000.



2.4.2 Minor Expense Equipment

Numerous small pieces of equipment are currently listed as minor
*\,)en e item . These can be grouped in the categories of:

o Cleaning Gun, solvert-type

o Fire Extinguishers, Halon-type

o Paint Spray Hoods, canvas

o Workbenches

o Cabinets

o Shelving

o Drum Cradles

o Pallet Racks

o Paint Mixer

o Paint Spray Guns, air-pressure type

o Paint Spray Guns, airless

o Air Purifiers

o Spray Gun Accessories

o Turntable

o Stool

o Hydraulic Cranes

o Eyewash Station, emergency

The emergency eyewash stations are funded under MCON P-606 and
are being instafled throughout the SIMA(SF) facility. All other minor expense
equipment will be provided through another procurement by NAVSEA 93F.

Items which are noticeably absent from the list are electrostatic
powder-spray systems and quality-assurance equipm ent.

2.4.2.1 Electrostatic Powder-Spray System

The Nordson D-1 and the Randsburg-Gema, Type 701, are
good powder application systems and should be procured for the SIMA(SF) CC
Shop. The Nordson system proved its advantages for large surfaces and the



*lema s'yste.m had advantages fop nore complex geometries (Ref. (c)). AL a
.inimurn, two systems should be procured. Two of the same systems may be
3eneflcial for maintenance -easons, however both systems were found to be
extremielv durable and required very little maintenance. Two different systems
1o3;! -better handle the wide range of components and therefore it is
recommended that one Nordson D-1 and one Randsburg-Gema Type 701 system
ue procured for the SIMA(SF) CC Shop. Although unlikely, sufficient spare parts
for each should be maintained to avoid any possible downtime due to breakdown.

2.4.2.2 Quality-Assurance Equipment

Proper quality control of the WSA, painting and powder-
coating process( require the use of quality-assurance (QA) equipment. This
eqjupment should include:

o Two Dial .Mlicrometers (Fowler MT-52-550-005)

o Ten Wet Film Thickness Gages (GARDCO 10-80
m i Is)

o Two Magnetic Dry Film Thickness Gage (Mikrotest
FM)

c Two Eddy-Current Dry Film Thickness Gage

(NORDSON DFG-E2)

o One Sling Psychrometer (Taylor 1330-P)

o One Impact Tester (GARDCO 5510)

o Two Pull-off Magnetic Dry Film Gages (Elconieter
157)

o One Adhesion Tester (Elcometer 106/4)

o One U.S. Standard Testing Sieve, 16-mesh
(McMaster-Carr 328K13)

2.4.3 Permit Requirements

The vapor degreaser, caustic dip tank, abrasive blast modules, flame-
spray booth, paint-spray booth, powder-spray booth and curing oven will require
permits to operate from the local air pollution control authority and possibly the
Regional Department of Health. Assistance has been provided to the Bay Area
Air Quality Management District in the form of paint usage rates, coating types
and volatile content. Upon IPE manufacturer designation, ISA will assist with
the application for permits as required through the Western Division Naval
Facilities Engineering Command.



2.5 IPE PLANNED MAINTENANCE SYSTEM (PMS)

The establishment of a CC Shop at a SIMA requires the installation of IPE
uriique to the application of CC coatings. The uniqueness of this IPE to a CC
Shop presents a maintenance problem to SIMA personnel in that the equipment is
ne,. and unfamiliar to the maintenance personnel. In order to reduce
unnecessary equipment downtime directly related to poor preventive
maintenance and improper equipment operation, a CC-Shop PMS and Equipment
Operating and Sequencing System (EOSS) should be developed for the equipment
being installed at SI'VIA(SF).

It is recommended that the development of CC Shop PMS begin as soon as
the IPE procurements are finalized and manufacturer's technical information
becomes availahle. ISA is currently developing the PMS and EOSS for SIMA(PH)
and will utilize the validated SIMA(PH) systems as guidelines to develop the
Sl',IA(SF) PMS and EOSS.

2.6 CC-SHOP CONSUMABLES

The CC Shop will require the purchase of numerous consumables, including
masking materials, abrasive grit, metal-spraying materials, paints and thinners,
clothing and safety equipment, powder coatings and fasteners. Appendix A
includes a preliminary list of the consumables required with recommended initial
stock quantities, consumption rates, and national stock numbers or possible open-
purchase sources. The required consumables for the SIMA(SF) CC Shop were
determined utilizing projected port loading and data from the SIMA(SD) Pilot CC
Shop Service Test (Ref. (m)). When purchasing items not available in the Navy
Supply System, the Supply Department for SIMA(SF) is encouraged to check area
blanket purchase agreements (BPA) and qualified product lists (QPLs) from
NAVSEA.

Samle DD1149 Forms are contained within Appendix A to illustrate the
cor., u , '-ner to order fasteners which are not in the Navy Supply System.
Thes, -. ners are made of 316 stainless steel (SS) or ceramically-coated (MIL-
C-817,_ AE Grade 2 carbon steel fasteners. Sample procurement
specific:.tionr for purchasing powder coatings and abrasive grit, utilized by
SIMA(P-1), are also provided. These procurement specifications will be
forwarded to NAVSEA 05M1l for review and approval.

2.7 MANNING

Based on the SIMA(SD) Pilot CC Shop Service Test (Ref. (m)), projected
port loading, recommended IPE and current CC availability policies, the
recommended CC Shop manning for the SIMA(SF) 3C Shop is given in Table 2-i.



Table 2-1 Recommended SIMA(SF) CC Shop Manning

FUNCTION QUANTITY

Shop Supervisor I

Assistant Supervisor 1

QA 1

Supply 1

WSA Production 10

Powder Coating 4
Production

Installation Kit 2

Total 20

The ten WSA production technicians are involved with all aspects of the
process including degreasing, masking, abrasive blasting, metal spraying and
painting. The four powder-coating production technicians are involved with
degreasing, masking, abrasive blasting and powder application. Any changes in
IPE, port loading or availability policies will require reevaluation of the manning
reairem ents.

2.8 TRAINING

2.8.1 CC Shop Technician Training Course

The CC-Shop Technician Training Course Instructor Guide was
developed by ISA and reviewed by NAVSEA, as reported by Reference m. This
course was needed for CC Shop personnel because of their inexperience in the
aspects of marine corrosion, NAVSEA's approved CC methods and processes and
the equipment associated with the application of these CC systems. The
objective of this training program was to enable CC Shop personnel to apply the
CC coatings, to provide CC technical assistance to other SIMA Shops and tended
ships and to become certified in accordance with the standards governing the CC
system application. In addition to the Instructor Guide of the CC-Shop
Technician Training Course, COMNAVSURFPAC N41 recognized the requirement
that a Student Workbook is required. The Student Workbook will provide the
student with a place to take notes and serve as a ready reference for use after
the course is completed. This Student Workbook has been developed as reported
by Reference 3f and has been incorporated into the CC Shop Technician Training
Course.



The initial CC Shop personnel to receive the CC-Shop Technician
Training Course shall be the SIMA(PH) Technicians in October 1987. The
validation of the CC Shop Technician Training Course shall occur during this
training and al changes to the course developed during the SIMA(PH) training
shall be incorporated and published by March 1988. It is recommended that the
validated CC-Shop Technician Training Course be conducted prior to CC-Shop
operation once the IPE is installed.

COMNAVSURFPAC N41 recognized the requirement that a Student
W'xrkbook iV, required in addition to the Instructor Guide of the CC-Shop
Technician "raining. The Student Workbook will provide the student with a place
to take notes and serve as a ready reference for use during and after the course
is completed. The Student Handbook has been developed and has reported by
Reference (p). The validation of the Student Workbook shall occur during the
training of the SINUA(PH) Shop Technicians scheduled for October 1987.

2.8.2 CC Shipboard Training Course

In addition, COMNAVSURFPAC N41 recognized the importance of
training S/F personnel in the use of CC systems, repair of the CC coatings and
proper installation of the coated equipments onboard the ship. The validation of
the shipboard training program shall occur during the first quarter of Fiscal Year
1988 onboard ships homeported in Pearl Harbor and San Diego. The validated
Shipboard Training Course shall be published by March 1988.

2.9 PROCESS INSTRUCTIONS

2.9.1 Draft WSA Process Instruction

As required by paragraph 5.3.1 of Reference (q), a Naval activity
must submit a written procedure to be utilized in the application of WSA at that
activity for approval prior to WSA application. Appendix B contains the Draft
Process Instruction recommended to be utilized by SIMA(SF) for WSA
application. Appendix B has been developed utilizing Reference (d) for the
equipment to be installed at SIMA(SF). It is recommended that Appendix B be
forwarded to NAVSEA 05M for approval prior to WSA production. When DoD-
STD-2138 is revised, ISA will coordinate with NAVSEA 05M1 to develop a revised
process instruction for WSA application at SIMA(SF).

2.9.2 Draft Powder Coating Process Instruction

Although no U.S. Navy or DoD Standard exists for the application of
powder coatings on shipboard components, a draft Powder-Coating Process
Instruction has been developed for the SIMA(SF) CC facility. Appendix C
contains the recommended Draft Process Instruction for powder coating
application at SIMA(SF) developed by ISA. It is recommended that Appendix C
be utilized as the governing document for the application of powder coatings at
SIMA(SF) until further guidance is promulgated by NAVSEA 05M. It is
recommended that ISA coordinate with NAVSEA 05MI to develop a DoD
standard for the application of powder coatings and revise this process
instruction accordingly.

M! |



2.10 CC WORK PACKAGE IMPLEMENTATION AND DOCUMENTATION

IS\ is currently developing and analyzing the use of Ship Class Master Job
Catalogs (MJCs) for CC Work Package implementation. CC work is suitable for
a MJC in that (1) equipments are common to ships of a class; (2) most
equipments have quantities exceeding 50; (3) each equipment receives the same
recommendation regarding CC coating and installation kit.

A draft CC MJC has been developed for the AO 177 Ship Class. This MJC
w.il be utilized by the USS WILLAMETTE (AO 178) in January 1988, and closely
monitored by ISA. Based upon the success of the AO 177 Class MJC, MJCs will
be recommended to be developed for all other ship classes, and should these

.JCs come into realization, it is recommended that they be utilized at SIMA(PS)
for CC Work Package implementation.

ISA has also been assisting CC availability planning by developing CC Work
Package Guides for Pacific Fleet ships. Each Work Package Guide discusses the
background of the CC program, explains the CC availability procedures, provides
Installation Kit Technical Data Sheets, contains a detailed list of all topside
shipboard components recommended for CC services and provides a method of
documenting CC work completed. Work Package Guides have been developed for
ships serviced in SIMA(SD) and SIMA(PH). It is recommended that Work Package
Guides be developed for ships to be serviced at SIMA(PS) prior to entering into
CC availabilities for CC Work Package planning and documentation.

3.0 SIMA(SF) CC SHOP RECOMMENDATIONS

The recommendations for improving the development of a full-production
CC Shop at SIMA(SF) are summarized here.

3.1 CC SHOP LAYOUT

The recommended CC Shop layout presented in Figure 2-2 should be
considered by NAVSEA 93F for improving the production efficiency of the CC
Shop. The rearrangement of powder-spray booth and curing oven will enable
quicker, less inhibited flow between the two pieces of IPE.

3.2 METALLIZING SYSTEMS

The CC Shop must have a minimum of two metallizing systems (flame-
spray gun, wire feeder, gas controls and accessories), one system for use with the
other as backup (or receiving PMS). METCO I0E or 12E, or MOGAL TJ-5 are
applicable systems.

3.3 POWDER-SPRAY BOOTH

A cartridge-type spray booth with cyclic backflushing and high efficiency
final filters should be procured by NAVSEA 93F and installed at the CC Shop.
This booth will provide safe, low maintenance, pollution-free service more so
than the currently specified booth.



3.4 POWDER-CURING OVEN

The 36"x36x36 drying oven currently specified should be replacpd by a
7'HxS'Wx12'D powder curing oven. Even though paint drying space is limited in
the SI',lA(SF) Shop, the paint drying oven should be deleted. The 36"x36"x36"
interior would not be able to handle even common components, such as
watertight doors or portable stanchions. The larger interior dimensions will be
required to process the majority of shipboard components, such as fog
appli 2ators and storage lockers.

3.5 VAPOR DEGREASER CLOSED COOLING-WATER SYSTEM

Open cooling-water systems are prohibited at shore-based activities and
therefore a 20-ton cooling capacity chiller should be provided with the vapor
degreaser. This purchase should be coordinated by NAVSEA 93F.

3.6 CAUSTIC DIP TANK

If no other caustic dip tanks can be scheduled for use by the CC Shop, then
one should be installed within the CC Shop. An agitated tank with 69"x36"x27"
interior workspace would be sufficient for the type of components to be cleaned.
A rinsing booth will also be required.

3.7 ELECTROSTATIC POWDER-SPRAY SYSTEMS

Electrostatic Powder-Spray Systews (gun, hopper and control console) must
be procured by NAVSEA 93F for the CC Shop to provide powder-coating
services. Two systems, the Nordson D-1 and Ransburg-Gema Type 701 are
,ecom m ended.

3.8 QUALITY-ASSURANCE (QA) EQUIPMENT

The CC Shop must acquire several pieces of QA equipment through
NAVSEA 93F in order to maintain the quality of the coatings to be applied. The
shop will require surface profile testing equipment, dry film thickness gages (for
magnetic and nonmagnetic substrates), wet film thickness gages, impact test
meter, adhesion tester and a sling psychrometer.

3.9 IPE PMS

Upon finalization of IPE procurements and the availability of
manufacturer's technical information, ISA will develop the necessary IPE PMS
and EOSS for SIMA(SF).

3.10 CC-SHOP CONSUMABLES

The preliminary CC-Shop consumables lists provided in Appendix A. This
consumables list will be updated by ISA after monitoring the operation of the
full-production CC Shops at SIMA(SD) and SIMA(PH) prior to the start-up of the
SI.NIA(SF) CC Shop.



3.11 TRAINING

The CC Shop Technician Training Course must be provided to CC Shop
Dersonnel prior to operation in order to comply with current policy governing the
.plhcation of CC coatings. it is also recommended that the CC Shipboard
Training Course be provided to SiF personnel prior to a ship receiving CC
services from the SIMA(SF) CC Shop.

3.12 PROCESS INSTRUCTIONS

The SIMA(SF) CC Shop should utilize the process instructions developed by
ISA (Appendices B and C) for the application of WSA and powder coatings,
-espectively. ISA will review and revise these documents accordingly to ensure
compliance with NAVSEA guidance. SIMA(SF) should forward the revised
process instructions to NAVSEA 05%11 for approval prior to shop operation.

3.13 CC WORK PACKAGE IMPLEMENTATION AND DOCUMENTATION

Based upon the success of the AO 177 CC MJC, CC portions of ship class
N1JCs applicable to SIMA(SF) should be developed. ISA will also develop CC
;AorK Package Guides for all ships designated to be homeported in San Francisco
prior to receiving CC services from the SIMA(SF) CC Shop.
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A.0 SIMA(SF) CC SHOP CONSUMABLES

A.1 GENERAL CONSUMABLES LIST

'onsunables necessary for the dailk shop processc- are listed in labi,-
F: includes masking materials, abrasive grit, paint, safety materiais,

and door and hatch fasteners. The initial inventories, monthily
'-r, pion rate and national stock number or potential open purchase sources
-47e 'r rvided in Table A-.

A.2 SAMPLE REQUISITION FORMS (DD1149) FOR FASTENERS

Lr-e quantities of CRES 316 fasteners and ceramically-coated mild steel
faeners need to be purchased for installation kits provided by the shop. None
Z *,-ese fasteners are currently available through the Navy Supply System. In
rcer assist the Supply Department, the recommended fastener quantities and

,-9 ire provided in the form of sample DDI 149's.

F asteners fabricated from CRES 316 may be obtained directly from
.en:ors, however, ceramic-coated fasteners will require a two-step procedure.
irst, tne mild steel fasteners must ne procured, and then sent to a NAVSEA-

;fed coating service firm to have the ceramic coating applied.

-e DD-1149's for CRES 316 fasteners are given on pages A-8 through A-
,.d steel fasteners are covered on pages A-31 through A-42 and the
e. ceramic coating on pages A-43 through A-49.

A.3 SAMPLE POWDER-COATING PROCUREMENT SPECIFICATION

'- %mple powder-coating procurement specification is provided on pages

A-- t-ough A-53. This document was utilized at SIMA(PH) due to no approved
standard in existence governing powder coatings for Naval CC applications.

zsAMPLE AMENDMENT OF SOLICITATION FOR ABRASIVE GRIT
.ALUMINUM OXIDE)

Aluminum oxide is required by DoD-STD-2138 (Metal-Sprayed Coatings for
_rD-sion Protection Aboard Naval Surface Ships) for anchor-tooth blasting. The
r -t must meet "IIL-A-21380B. The abrasive grit standard does not state the

m ust :eneficial mesh size for the WSA or powder-coating processes, nor does it
*equ.'e that it be virgin abrasive. The proper forms for amending the

ipecf.cation are given on pages A-54 through A-56. These particular samples
hive oeen utilized in SIMA(PH).
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=rocure -he azLcw:ng amounts of powdered epoxy :Oa::ng in
accordanze . .he attached specifications.

SQuantty Cost Toa_

Per Lb. Cost

Haze 're' 1300 lbs 22.70 $4860.00
:ea 550 lbs $4.65 S2557.50
Wh9e 900 lbs 53.05 £2745.00
Ye::ow 250 lbs Z5.95 S1487.5)
.at 3lack 900 lbs S3.00 $2700.00

:.?r:ces furnished by:
:neerna-.lonal ?aint ?owder Coat:ngs
5003 Antoine Drive
ouston, TX 77292-4224
'.-00-231-8t44)

7,irnihed with the powders should be the following:
Mara Safety Data Sheets: The contracting activity

halle provided a material safety data sheet (MSDS) at the
time of rintract awai.d. The MSDS is OSHA-20 and is found in FED
STD 3:7 The MSDS shall be included with the shipment of .he
:.ater-a' covered by th-s procurement.

2. A:iication instructions: Application and cur:ng
:nsu::or~s shall be included with the shipment :,f the mater:al
covered by this procurement.

?ackaging req-.urements:
?:wders shall be packaged in heavy duty plastic bags, and

the plastic bags packed in cardboard boxes with cardboard stif-
feners, sufficiently sealed to protect the contents from the
environment. Size of packaging required is 50 lbs. Each package
shall be marked with the following precautionary marking (or
equivalent) '

'DO NOT STRE -AT TEMPERATURES ABOVE 27 'C (30 "F)"

Aa50



OWDER-z ED' CIAT'-' G ?Ur.OSES

Descr:nt : Ea:!-, color of powdered epoxy coa;ng materia: zha"

be 'ine powder that is suitable for application to abrasive
blasted steeL and aluminum by establizhed commercia* powder
coati ng met-hds. Each color of powder shall be a one-ccmponen;

C C ert: that requires no blendnt, mi<:ng, or.
add.t':on of any other compounds to melt, fuse, and sec'e-./
sure to form a coati.ng when applied to a piece of metaL ano
.eate:, The :oat~ng thus formed mu s be a'-e to meet a> -he
recu:remens cdescribed herein. °n= manufacturer shal s:ec:fy
,he app ization procedures, curing requirements and ,
and alhana safety :nformation necessary to assure opt.mu.
coating per:or'mance and personnel zafety.

Recuirements:

N-7E: Where coated test panels are referred to betow, -he :oa7 in
e e applied as follows, unless ctherwi se noted.

7est ?anel Material: Steel test oanels shall conform to AST.,
A 355-6-5, cold rolled sheet (commercial quality) , non ccoper- ,
bearing% matte finish (exposed) not oiled, with mn mum- dimen-
slons of "/" by 6" by 4". Aluminum test -anAls shal conform -o
AS£ B "- , alloy 5086, temper H116, mill f:nish with sne
br:iht side. flat sheet, with minimum d4mensions of i/8" by 65

4-, and no other special tests or inspections required.
Surface ?re~aration: ?anels shall be solvent washed in a

. rnim:xture (by volume) of xylene and isopropanol, rinsed ,n
c.ean solvent, and dried. The entire panel shall be abrasive
blasted to near white metal (SS?C-SP-10) , with an anchor tooth
profile of 2.0 to 3.0 mils, using any suitable equipment and
abrasive blasting material. After blasting, the panel= shall be
cleaned using clean; dry, oil free compressed air or a vacuum.

Coat:,g Application: Coatings shall be applied to one side
of -he panel :n accordance with manufacturer's instrucions, to a
cured dry film thu.ckness .of 8-12 mils.

1. Toxicity: The material shall have no adverse effect on human
hea:th when used according to provided instructions and for its
intended purpose. There shall be no lead. chromate or cadmium
pigments, nor any other human carcinogeni,: or suspected human
carcinogenic compounds. Waste powder and removed coating shall
be non-toxic and capable of b*ing disposed of in a public
landfill.

2. Film ?ro)erties: The powder coating shall be capable of
at-ain:ng a cured dry film thickness of 8-12 mils in no more
than two coats. The coating shall be smooth, even and Iree
of runi. sags, streaks, or other imperfect:orns.

3. Adhezion: Prepare 2 steel tez- p .nei- d Ind .. , tert

AZT/ 375- 3. -The. test sha, te ,.i: rrsef i-, t!-ree .at. z.-
on 44:h text ;.:ar. The verag~e 9rm* (:f -,ht tweL.'e tes



must te ea.er han 4.5A.

4z A es stan ce repare 4 steel -tet . anes. her
disks 4 inches in diameter or plates 4 inches square with
rounded corners, with a 1/4' hole centrally located on each-
pane. -est :n accordance with the procedures of ASTM D 4OCo0-2
usir.* a 05-7 abrasive wheel, a 1000 gram load, and a test per
of !COO cycles. The average weight loss per 1000 cycles f,'r
four =anels must be less than 50 milligrams.

'.,a. > '.aer and ?vdr.u:- c ?'luid :mmersion Test: Frn %- ch
4sdes of 4 steel test panels and 4 aluminum test panels, each

with dimensions of 6" W x 12' L x 1/8" D. :.erse half the
.engrth of 2 steel and 2 aluminum panels in substitute ocean
water made in accordance with ASTM D 1141-36 (without heavy
metaio . mmerse a al the length of -h-e other 2 steel and 2
aluminu zaneis in petroleum *ased hydraulic fluid in accordance
with M:L-?-56O6E. th h substitute ocean water and hydrau1ic
f luid shall be maintained at 70'-F + 5-F. After 72 hours of
immersion, the coating sha. not hve blistered, so:tened, or
disbonded in any way. Discourt -any coating defects which occur
within 1.2 of the plate edge.

0. S-a. Zorav Resistance: Preoare 2 steel test panelz and C
a'-umnum tezt panels as described at the beginning of this
sneciftcation. Scribe the panels in accordance with the oro-
cedures c! ASTM D 1554-79a. Expose the panels to salt spray
in accordance with the procedures of ASTM B 117-73 ror :300
hours. Evaluate the scribed and unscribed areas accord:ng to
?rocedure A, Method 2 (Scraping) of ASTM D 1654-79a. The average
of the four panel ratings of the representative mean creepage
from the scribe must be greater than or equal to 4.5, and no
panel can have a rating less than 4. The average of the four
panel ratings of the unscribed area must be greater than or equal
to 9, discountIng any coating defects which occur within i/2 of
the plate edge.

7. *:ardness: Prepare I steel test -panel as ,described at the
beginning of this specification. Determine the Scratch iardness
at 5 random places on the panel in accordance with the procedures
of ASTM D 363-74. The average of the 5 determinations shall be
recorded as the hardness and the hardness must be a minimum of -

8. lmoact Resistance: Prepare 4 steel test panels in accordance
with the dimensions and procedures of this 3pec fIcat.on, except
apply the coating 5 - 10 mils thick. Using a 0.25 inch :n-
denter, test the coating for impact resistance in accordan.* with
the procedures of ASTM D 2794-84. Use a magnif ier to e:amine the
test panels. The minimum direct impact resistance o! the all

r ex^ert the flat 2Ot, whIch t*

A 52



9. Over"ake a b 't : The powder coating Shall be abje to

sustain a "Yo verbake (with respect to Lime, not temperare),
w thot -Z r..)n or any redcton :n performance properties

10. Cz'cr: View ihe prepared panels in arificiai daylight

with a i:iht source :n accordance with paragraph 5.1.1.2 of ASTM

D '.. 7.. Ti c\:re- coating colors must match the fo" !owing 7_D

|TD 595 c o or ch pz:
r Haze G;ry FED-STD-595-25270

ted 77: -S-S S-2 05
Ye"" w FE-STD-595-2Z52e-

at lack FED-STD-55-7038
Wh..e FED-STD-%95-27875

.'. G'oss: Prepare i stee: or aluminum test panel as descr:ed

at the e ginning of n.,s specification. Determine the ross of

each ccior of powder in accordance with the procedures of ASTM D

Z3, us:n a gO'  eome" ry. The mean specular glosz reading for

red, yellow. white and haze grey shalI be a minimum of 40 and a

maximun of !00: and flat black shall be a minimum of 0 and a

max mum of '0.

12. -her -7tie: The shelf life-of the uncured resin shall no-

be less than one-year from rhe date of manufacture when stored

in original unopened containers below 90-,F and 50% relative

humid: ty

A'53



AMENDMENT OF SOL!CITATION/MOD F ICAT ION OF CONTRACT
Z% v FN M a~x~rxX~N 3. EF EC 7ivE DATE 4 RED;, S,7!QNPQC:-ASE RE6O NO t

87Mar 13 ! 651/70,i6j6C49
6 SE yN00604 By rIf ~ehe,*than Item 6)

3--X 300
HALAR3,CR, 9Ac 6863:-5300

3NANAE ANO ADOPESS OP 7D NTRAC: O fS ,a Arret, CountY. State and ZIP Code) 9A. AMENDMENT OF S0L..C:TAQT;ON NO0

N00604-87-F-1041
!98. DATED (SEE ITEM 1 1

87 Mar 13
!C IA. MODIFICATION OF CONTRACTDRDER

108. DATED (SEE ITEM 13)

FACI LITY CODE

11 THIS !TEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

-' e aoo~e ^urede soiicitation is amnenoed as sat forth in item 14 The rbour and dazte specified for receipt of Offers .sextended s to' ex

"e- 'iUt acK novvleOge recetot of '('is annendment prior to the hour and date specified in theo solicitationl or as amended, py one of the following -netriods
I CO1"V

a By czimoe!g i'ems 8 and 15. and eturning * _i 4 of the jmenament (b) By acknowledging receipt of this amendment on each copy of the e
s ",tecj :),cB3 separate teter or teiegam wmicfl iniudds'a reference to the soi,crtatioE arnd am~endmnt mnmoers. FAILURE OF YOUR ACKNOWLEC;5-

VN-CBE RECE '.El AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESLJLT
N -EJECTIO N OF 10,-P OFFER if Dvvitu of this amnendmnent you desire to change an offer already suornitted, such change may pie made t0" Telegram or
e,,ef provided eecm -elegrami or etter mnakes.-eference to the solicitation and tmis amendment, and is received prior to the opening hour and date specified
',2. ACCOUNTING AND APPROPRIATION DATA (If pwquatd)

13. THIS ITEM APPLIES ONL:Y TO MODIFiCATIONS OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT,1ORDER NO AS DESCRIBED IN ITEM 14.

A -- ,S C"ANGE :ZRCER IS ISSUED PURSUANT. TO: (Specify' authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CON-
TRACT ORDER NO iN ITEM 10A.

a. -HE ABOVE NUMBERED CONTRACT/ORDER IS MODIP7IED TO REFLECT THE ADMINISTRATIVE CHANGES (such as chances in Paying office.
appropriation date. etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C, THIS SQPPL-ENENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

0. OTHER ASpecify type or modificatin end authority)

E IMPORTANT. :ortractor E1 IS not. E is required to sign this document and return ___ copies to the issuing office.
.41 OESCRPTONl OF AMENDMENT/MOIFICATION fO"Venuted by LIC~eection haeidinge, inludbiig so~lctaion/eon (Metsubject matter where feasible,

See Page No. 2

E xceot as Ooo-ed neren. &I ll trs andt conaItIons of tne document refe,.ncta in item 9A or 10A. to heetofore changed. remains uncnangie and in lull force

15A. NAME AND TITLE OF SIGNER (Type Or PrInt) 16A. NAME AND TITLE OF CONTRACTING OFFICERt (Type or P'nti

.~B CN'R c~i ~ .I. . .. lE E - -------

ofeiuwa pe'soin ioizda*n S-I'na 1,qe on ~:Ar'"in offer,

N4SN~ 75,90-01 152 0070 A. A 30 105 STANDARD FORM 30 (RE v. aj)0 0 ~VOUSE~i~ON NUSSLE '~s~j.Prescribed ey GSA
*QEV;US EITIO UNUABLEA -5 40dilCFO) 53243 7'



:e-~s o-:-er -- a- - -- e ,-,a, 3e 3e Z 3'3

a) e ~tat Cz::e -ser: :ne contract -,,2e 2)Accc rt-qr-g C ass c; Cr

Qeiv:'.Za: Cn --3-e - :aeasn -he e :' OCK %'e, :ecrease

'4OTE it -: ere 3-e cnra'-es !c~-. z e
as .,.cq :a* :aro* ::e !ace: -C

r-ser: ir, azer sk and zne ,vcos ''See~~
03 SC C -a:n aen_-renz, cnange orr:e-, sneet

a3'-,- stra -37,,ae. -e effective ca-e sria. ze
:~e ss.- _ .e: 3ar-7C,7ent, cnarge orrer z, g) !ter 13. Check :eao-caeoxt

a:'-'-n 5:'3: *e :range. 'y'e or ofc n 's r r. -e 'r-

:anik the auttnori- tn nerc- --e '-oc_

2 .:3S-C e-eniai agreemrent, .he effec!;ve c;ate ssjeo. Check wre: er or ,c........
S-73 :e "-e ::ae agree: tn by the corzrac:, -;:S sC3Cjrment See 0 AP 2*
Zart-es

0hi I temn 14 lDescr io!; o Ameen .e- /..'Yoo'--
-o a oZ at o~n issueC as an nitia; or -on'-r~-

-'g -cc e'mrinazocn for tne convenience of(1 Organize amendments or 1roaifiCa:'Crs .r.ce,
.,e Co:sver'-m-en:. :ne effec:!ve date and the ..oo arp't Uir otac om? ;C
*cat on '-urrer of -ne confirming notice snag be scinhaig rmteaoia~ oc::c
t'e samre as :re effec-:ve date and modification orcnrc.Te C ai fcotns oee

or~e ootrct ir hne~a notice.f o~e-s cwve
c, n~tai noice.shall not be set forth in *,nis document.

4) Por a -o:. -Caton converting a termination for (2) Indicate the impact of the modificat;on on -- e
:efaut : a :ermination for tne convenience of overall total contract price by inserting one o' t -e
-).e GOcvernrnent. the effective date shall be the following entries:
sa'e as -'.e ef'ective date of the termination 'or

de~aul . Total contract price increased ty 3
5For a -roc I cat:on, confi rming 'he contracting (i) Total contract price decreased 101 $
c"Icer's oeerrrntion of the amount due in..
settemen't -o a contract termination, the effec-(M Toacntctpieuhngd
t:ve date snail be the same as the effective date of(i)Toacntctrceuhngd

'he itz ec~son.(3) State reason for modification.
-t em 6 ilssuec By). Insert the name and address of (4) When removing, reinstating, or adding funds,
.7e ssuing o Ice. if applicable, insert the appropriate identify the contract items and accounting c!assi-
ss~jwng office :cce in the code block. ficatons.

ema~oi to iae an dreso-ontractoo reetr. oractodi- (5) When the SF 30 is used to reflect a determination
catos t a ontactor rder ener he ontactr sby -the contracting officer of the amount due in

* ame, address, and code as shown in the original con- settlement of a contract terminated for the con-
.rac ororde, ulesschagedby tis r a revousvenience of the Government, the entry 'n Item 14
mod i ct onof the modification may be limited to -

and '0, Modiification of Contract/Order No - ()Arfrnet h etrdtriain n
:DateC) C'"ecK the appropriate box and in the corres- 00i A statement of m~e net amount deTermined
oonairg :);anKS inser* the number and date of the oedeistlmntfthcnra.
orignra scctaton, contract,, or order. t edei eteeto h otat

1) tm 12'Accuntng ad Apropratin Daa). hen6) Include subiect matter or short rtie of so;c,-a-
i') ter '2i~c~untn~ nd pprpriaionDat) Wen on/contract where feasible.

aporoorate, ;ndicate The impact of the modification
on eacr a14ected accounting c:assification by inserting

"e, -ease -3ga aeer-P-_t

A -55 STANOARD FORM 30 13ACK P



of Reciest r Prcas o. s az,4- -- 4

7 e .. . .. " ?aoes

.evise Sect on C - Descrip t4n/Spec:fca tons (Page Z of 29 of :re
o as follows:

_elete: Clause CI.1

___ CI.! :TEM NO. 3001

Aluminum oxide abrasive shall conform to militarv
Specification, Abrasive Materials, For Blasting,
MIL-A-21380B dated 15 July 1965 with the following
exception:

1. Grade of mesh size shall be 20-26

2. Aluminum oxide abrasive shall not be reclaimed prior

to sale to the Government, rather shall te virgin
abrasive.

Oraering Data

:a) Military Specification, Abrasive Materials, For

Blasting: MIL-A-21380B, 15 July 1965

(b) Type I, Grade - Mesh size 20-26

(c) 900 bags

(d) 50-lb. capacity, multi-wall paper sacks

(e) Level A

A -56



APPENDIX B

DRAFT PROCESS INSTRUCTION

WIRE-SPRAYED ALUMINUM (WSA) FOR CORROSION PROTECTION:
NAVSEA CC SYSTEMS 1 AND 2



No.:

Effective:

Cancels:

DRAFT

PROCESS INSTRUCTION

Shore Intermediate Maintenance Activity

San Francisco

TITLE: WIRE-SPRAYED ALUMINUM (WSA) FOR CORROSION
PROTECTION; NAVSEA CORROSION-CONTROL (CC) SYSTEMS 1
AND 2

SECTION: I EQUIPMENT V OPERATOR TRAINING
11 MATERIAL AND CERTIFICATION
In SAFETY VI METHOD
IV QUALITY CONTROL VII FEEDBACK

ORIGINATOR:

APPLICABLE SHIP TYPES: ALL

REASON FOR REVISION:

APPROVALS:
DATE

ORIGINATOR:

PLANNING:

REPAIR OFFICER:

PRODUCTION:

SAFETY:

QUALITY ASSURANCE:

ENGINEERING:

REVIEW: ANNUALLY OR WHENEVER DOD-STD--2138(SII) IS CHANGED.

LEAD {) OP. ' ! 7NT i ,a 7

B-1



SCOPE: The scope of this process instruction covers the required equipment,
safety, quality control, personnel trainingicertification and
application process (method) for applying wire-sprayed aluminum
coatings (NAVSEA Corrosion Control (CC) Systems 1 and 2, for high-
temperature or low-temperature service, respectively). This includes
the application of the required paint coatings (NAVSEA CC System
3). Procedures are in accordance with DoD-STD-2138(SH) (Ref. A) to
f:.1cw the guideline set forth in the NAVSEA Ship Class Corrosion
Control Manuals (Ref. B).

REFERENCES: A. DoD-STD-2138(SH), Metal-Sprayed CoatinE Systems for
Corrosion Protection Aboard Naval Ships, 23) November 1981.

B. NAVSEA Corros:on-Control Manuals for Ship Classes AO-177,
CG-16, DD-963, FF-1052, FFG-7, LHA-1, LPD-4, LPH-2 and
LST-1179.

C. Federal Occupational Safety and Health Administration (OSHA)
Standards and Regulations. (29 CFR 1910) Revisiorn 11 March
1983.

D. NAVSEA S9086-VD-STM-000,'CH-631, Preservation of Ships in
Service (Surface Preparation and Painting), April 1981.

E. National Fire Protectioi, Association (NFPA) Standard 33, Spray
Application Using Flammable and Combustiblc Material, 1985.

F. CC-Shop Technician Training Curriculum in the SQIP Format,
ISA(WC)-ll0, April 1986.

2. NAVSEA 0655-AA-JPA-010, Job Performance Aid for Metal
Sprayed Coeiting Systems.

H. Naval Reserve IMA-7 Training Program, Corrosion Control
Using Wire Sprayed Aluminum.

1. METCO, Type 1HE Flame Spray Gun Instruction Manual.

J. MOGUL, TJ-5 Instruction Manual.

B-2



SECTION I

EQUIPMENT

L!EQUIPMENT LIST

-->e "..s _-vez tne -r~s ccg~~i ~~ lent :ecito nd
tau h e" t c uid not associated with the \SA Xrocu.- for S10% Sarin

PROCE-QS SEQUENCE EQUIPMENT DESCRIPTION

Precleanin7 Vapor Degreaser

ug~iBla~ing ough-Blasting Booth-
(10' x 15' x 15Y)

Rou i-Blastinog and T esti n- Sieve, 16-36 mesh
An ch or -T o oth Blasting

Anchor-Tooth Blasting A nchor-Tooth Blasting Booth
p'10' x 10' x 2 0')

-%snciior-Tooth Blasting Dial Micrometer

A ~r-Spray aterashSpray Booth
(8' x 6' x 12')

W ir e- S pra y Flame Wire-Spray Gun
Wire-Spr,-y a nd Systems (gun, manifold, wire
Paint-Spray spool)

Dr,. Film Thickness Gages

P -iint-Spray Waterwash Spray Booth
(8' x 6' x 2 0')

Pain (-Spra.;' "aint-Spray Guns



SECTION I

MATERIAL

2.1 ALUMINUM WIRE

Alumiqu,- wire used for CC Systems 1 and 2 shall conform to the requirements
set forth 1n MIL-W-6712. The wire shall be coated by the manufacturer with special
lubricants to aid in wire feed and minimize nozzle wear. The lubricants must not foul
the recipient surface nor the sprayed aluminum matrix, leading to corrosion or loss of
adhesion. The wire shall be stored and handled carefully and uncoil readily and be free
of bencs, kinks or burrs that would prevent its passage through the spray gun.

2.2 GASES

'5as . used for thermal spraying aluminum wire shall conform to:

GAS SPECIFICATION
Oxygen BB-0-925
Acetylene BB-A-106

2.3 ABRASIVE BLASTING MEDIA

2.3.1 Rough Blasting

Crushed garnet abrasive blasting media with a standard 16-mesh size shall
be usel to lean painted and corroded metallic surfaces.

2.3.2 Anchor-Tooth Blasting

Aluminum oxide abrasive blasting media with a standard 16- 36-mesh size
shall be used to provide anchor-tooth surface profile of 2-3 mils, when measured with
p-o:fiie tape (Testex or equivalent) during final surface preparation of the substrate.

2.3.3 Restrictions

(a) Abrasive particles shall be clean, dry, sharp and free of rust and
excessve fines.

(b) Abrasive particles shall not contain any feldspar or other mineral
constituents that tend to break down and remain on the surface. Abrasive particles
that have been used for cleaning contaminated surfaces shall not be used for final
surface preparation, even if the abrasive has been screened.

(c) Abrasive blasting pots and hoses must be clean and uncontaminated.
It is advisable to "dedicate" blasting pots and hoses to the anchor-tooth blasting
operation.
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(d) Prior to use, the crushed garnet and aluminum oxide grit shall pass

the following oil contamination test:

(1) Fill a clean S-ounce vial or bottle half full of abrasive particles.

(2! Fill the remainder of the vial or bottle with clean water.

(3) Cap and shake the vial or bottle.

(41 Inspect water for oil sheen.

(51; If any oil is observed, the abrasive particles shall not be used.

This test must be repeated for each reuse of anchor-tooth blasting media.

2.4 PROCESS AIR

Air compressors utilized in the abrasive blasting and thermal spray process shall
furnish air w'hich is free of oil and moisture. The air supply shall be adequate to
maintain a minimum pressure of 75 lbs per square inch at the blast nozzle. The air
shall conform to the requirements of BB-A-1034, with a maximum hydrocarbon content
of 0.005mg 'liter. Total maximum water content shall be 0.3mg/liter at 20 0 F.

2.5 MASKING MATERIALS

mr masking material that provides adequate protection of the substrate through
both t7ne abrasive blasting and thermal spraying operations without causing substrate
currosiv. o- contamination may be used. Acceptable masking materials include various
tapes, piastic caps or plugs, hose sections and wood or metal inserts.

T . .-ng tapes used are:

a 1 '2" green duct tape, NSN 8315-00-890-9872.

(D 2" green duct tape, NSN 8315-00-074-5100.

c" Hi-temp Al foil tape (0.007" thick, 3/4" wide x 36 yd. per roll, Stock No.
06004j, T&'F Division of SHR Industries, 3660 Edison, Rolling Meadows, Illinois 6008,

(3 2 39 -090.

2.6 CLEANING SOLVENTS

Toloene conforming to TT-T-548 and trichloroethane conforming to O-T-620C
are ap proved cleaning solvents.

2-2
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WARNING:

Toluene is flammable. Both toluene and trichioroethane are
toxic. Use only in well-ventilated spaces. Do not use near open
flames, blasting, thermal spraying work, or sources of sparks.
Do not allow prolonged contact with bare skin. Read and follow
precautions on container shipping labels before using contents.

2.7 PAINT

2.7.1 CC System 1, High-Temperature Service

Paint applied to items in service above 175OF shall conform to DoD-P-
24555, "Paint, Aluminum, Heat Resisting (650 0 C)."

2.7.2 CC System 2, Low-Temperature Service

Paint applied to items in service below 175OF shall conform to the

folowIng:

2.7.2.1 Sealer and Barrier Coats

MIL-P-24441, "Paint, Epoxy-Polyamide, General Specification
for, Type 11", shall be utilized for sealing the wire sprayed alunum and providing
barr,,er protection. The paints shall be available in primer green (Formula 150) and
haze grav (Formula 151).

2.7.2.2 Topcoats

TT-E-490, "Enamel, Silicone Alkyd Copolymer, Semigloss", shall
be used for haze gray topcoats.

TT-E-489, "Enamel, Alkyd", shall be used for white, red, yellow
and black topcoats.

DoD-E-699, "Deck Enamel, Formula 20", shall be used for deck
gray topcoats on horizontal surfaces.

2.7.2.3 Thinner

TT-E-781, "Ethylene Glycol Monoethyl Ether, Technical
(EGM)"; or a 50%/50% mixture of butyl alcohol (TT-B-846) and super high flash naptha
(MIL-N-15178), shall be utilized to thin the MIL-P-24441 epoxy paints.

2.8 QUALITY CONTROL

A dial micrometer is used to measure the anchor-tooth surface profile off of the
Press-O-Film tape (or equivalent) that had been applied to the surface. The Press-O-
Film shall be extra course and may be ordered from Testex, Inc., P. 0. Box 867,
Newark, Delaware 19711.
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SECTION III

SAFETY

3.1 GENERAL

Tne primary responsibility for safety rests with the individual, non-supervisory
personnel who have been assigned to perform the work. The individual's skill level and
knowledge of potential hazards is the first guard against unsafe conditions.

The operator's responsibility for safety is shared by his supervisor and all higher
levels of management who must ensure that the operator has had the requisite
training, is provided sufficient guidance and direction and maintains the required
proficiency. in addition, periodic monitoring of all safety requirements should be
made to assure they conform to the applicable Federal Occupational Safety and llealth
Administration (OSHA) Standards and Regulations, (29 CFR 1910) (Ref. C). Particular
attention should be paid to Sections 1910.94, 1910.95, 1910.106 and 1910.107. Detailed
safety information is given in DoD-STD-2138(SH), NAVSEA s9086-VD-STM-000,
Chapter 631 (Ref. D) and National Fire Protection Association (NFPA) Standard 33
(Ref. E,.

3.2 PRECLEANING SOLUTIONS AND SOLVENTS AND THINNING SOLVENTS

Whnen naval personnel use alkaline cleaners or solvents for precleaning, and
solvents f:r thinning, all applicable sections of NSTM, Chapter 631, Section 2, and the
applicazie NAVOSH Manual apply. All applicable OSHA rules and regulations and
nanufactrer 's safety instructions shall apply to other industrial activities. Follow all

safety recautions given on the shipping containers.

3.2.1 Respiration

Avoid inhaltion of all solvent fumes by the use of proper ventilation and
chareoal filter respirators.

3.2.2 Skin and Eyes

Avoid all solvent and cleaning solution contact with skin. Wear gloves
which are impervious to the liquids as well as safety goggles.

3.3 ABRASIVE BLASTING OPERATIONS

When performing abrasive blasting, the current NAVOSH Manual and Sections
631-2.272 through 631-2.288 apply. Never point a blast nozzle at any part of any
human body.

3.3.1 Flammable Residues or Fumes

Prior to any abrasive blasting, items previously containing flammable
materials shall be purged of dangerous concentrations and certified safe by a Gas-Free
Engineer
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3.3.2 Grounding

Blast hose shall be grounded to dissipate static charges.

3.3.3 Protective Clothing

Face shields with dust hoods or helmets with forced-fed purified air shall
be used to protect the eyes, face, chin and neck from airborne particles. Safety glasses
or goggles shall be worn by all persons near any blasting operation.

3.4 COMPRESSED GASES

3.4.1 Compressed Air

Compressed air shall be used at pressures recommended by the equipment
manufacturers. Compressed air shall not be used to clean clothing.

3.4.2 Compressed Oxygen and Acetylene

3.4.2.1 Daily Inspection

Inspect all gas equipment daily for leaks and loose connections.

3.4.2.2 Keep Gas Cylinders Safe

Consider all charged gas cylinders as potentially dangerous.
Always secure the cylinders to keep them from toppling. When the cylinders are not in
use, shut off gas. Keep cylinders away from heat. Any cylinders that are not installed
on the manifold, must have their valve caps in place.

3.4.2.3 Ventilation

Before opening any of the gas valves, always provide adequate
ventilatio2 of the work area.

3.5 WIRE SPRAY PROCESS

3.5.1 Manufacturer's Recommendations

Wire spray guns shall be maintained according to the manufacturer's
recommendations. At least one copy of each gun type's operating manual must be kept
on file at the Shop.

3.5.2 Ignition

Do not ignite the gun without having the wire in the nozzle. If ignited
without the wire, a flame may flashback and damage the gun and injure the operator.
Do not use matches for ignition. Use only a friction lighter, pilot light or arc igniter.
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3.5.3 Personal Protection

3.5.3.1 Metallic Poisoning

Never permit metallic spray dust to enter the eyes, mouth,
cuts, scratches or open wounds. After spraying, wash hands thoroughly.

3.5.3.2 Flame-Resistant Clothing

Flame-resistant clothing shall be used and leather or rubber
gauntle.t- shall be worn. The clothing should be strapped tightly around ankles and
w-.st- to prevent metallic dust contact.

3.5.3.3 Hearing Protection

Double hearing protection shall be worn by all operators and
attendant personnel, unless otherwise specified by SIMA Safety Department after a
decibel 1evel check.

3.5.3.4 Eye Protection

Goggles or face shields shall be worn for protection against dust
an intense light from the wire spray operation. Flame wire spraying requires the use
of light f:i-ter shades 2-4. Arc wire spraying requires shades 11-12.

3.5.3.5 Respiratory

Filter masks shall be worn by the wire spray gun operator
during sp:&;,ng operations. The spray booth must be in operation prior to gun ignition.

3-3
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SECTION IV

QUALITY CONTROL

4.1 PRODUCTION QUALITY CONTROL RESPONSIBILITY

The following inspection procedures shall be followed by the Shop Quality
Control Inspector (SQCI) for all wire sprayed aluminum work accomplished by the
I-orrosion Control Shop.

4.2 RECEIPT INSPECTION - A receipt inspection shall be accomplished as follows:

d) Conduct a visual inspection to determine if welding, structural repairs,
degalvanizing, removal of prior WSA coatings or further disassembly is required. If
repairs are required, notify shop supervisor so item can be routed to applicable shop.
If further disassembly is required, advise shop supervisor that further disassembly is
.- uir(e before shop acceptance.

!o inspect Ship-to-Shop Tag (Enclosure 1) attached to the item for

cornpleteness and give Part 3 to the ship's representative.

{c) Utilize a Production Control Record (Enclosure 2) for each lot of similar

items on tne SIMA Job Order. Assign a Production Control Number from the
Productior Control Work Log. Enter this number in the serial number block of the
Ship-to-Sho? Tag. The Production Control Number will consist of:

o The letter designation of the IMA.

*o A sequential four-digit number beginning with 0001.

Example: For an item that was coated at SIMA, San Francisco, a
typical production control number would be S-0001.

(d) Attach a metal tag with the Production Control Number stamped on it.
After the metal tag is attached, remove the Ship-to-Shop Tag and staple it to the
Production Control Record. Release item for precleaning.

(e) Degreasing shall be conducted according to Section 6.2.1. Visually inspect

the items to assure that they are free from oil or grease. Release item for masking.

4.3 MASKING INSPECTION - A masking inspection shall be conducted as follows:

(a) Ensure that only high-temperature flame-resistant masking materials and
plugs are used.

(D) Visually inspect items to ensure that all areas not to be coated ("fit and
function" surfaces and openings) are either masked off or plugged. Ensure masking is
tightly adherent to the substrate and to itself when applied in multiple layers. Refer
to Section 6.3 for proper masking of dissimilar metal contact areas. Release items for
strip blasting.
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4.4 STRIP-BLASTING INSPECTION - A strip-blast inspection will be conducted after

strip blasting as follows:

\a Ensure that all scale, rust and paint has been removed.

D Ensure that all masked areas are still intact. Remask as required.

C Inspect for warpage, cracks, bad weids or over blast. Take corrective
action as necessary to correct any discrepancies.

: Take random grit-mesh-size measurements prior to the first daily
prod *.ri run and at the end of the daily production run. Additional measurements
na,, t,= necessary during the day to assure that the grit is 16-36 mesh in size.

4.5 ANCHOR-TOOTH-BLAST INSPECTION - An anchor-tooth-blast inspection will
be conducted after anchor-tooth blasting as follows:

.a) \isually inspect and ensure that all masked areas are still intact. Remask
a - requ re2.

n. Visual1: inspect and ensure that ali areas of each component in the lot are
.... a .... blasted to white metal (SSPC-5). Ensure that anchor-tooth-blasted

co- onets are handled with clean cloth gloves and rags.

*c; ",easure the anchor-tooth profile at a random location on a minimum of
one rancr,-nly-selected component from the lot. Use Press-O--Film (x-coarse) and a
caii rae:_ dial micrometer thickness gage (MITUTOYD #7326 or equivalent).

Ensure that anchor-tooth profile is 2 to 3 mils.

e, -rter the profile measurement, date and time on the Production Control
Recurl, ar nitial the Press-O-Film Tab and attach the tab to Production Control
Record.

f Sign Production Control Record in Section 4 for the Anchor-Tooth Blast
Inspec ton.

(g Ensure that the equipment operators are noting the date and time of their
process sequence completion on the Production Control Record.

'h. Release components to the wire spray work station, ensuring that coating
operation it started within four hours after anchor tooth surface preparation. If more
than. 15 mi:nutes is expected to lapse between the surface preparation and the start of
the wire spray ,rocess, the prepared anchor-tooth surface shall be protected from
moisture, contamination and fingermarks. Wrapping with clean paper will normally
prov.de adequate protection.
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4.6 WIRE-SPRAY INSPECTION

4.6.1 Pre-Wire--Spray Process Checks

, Permlt wire spraying only when the temperature of the teel surface to
receive the WSA is greater than the 10 0 F (50 C) above the dew point. Dew points shall
be ta8.en b. the INSA operators at the beginning of each shift and recorded in the CC
Sho- De9 Point Log. The check should be repeated if any significant change in

eat: er occur- (i.e., rain begins). The SQCl shoud ensure that the lo7 is being kept
proce-.)

: . .ly, the SQ(CI shall cheek the Bend Te.st Log kept t) the WSA operators
: ta d"s test coupons, to ensure that the required process tests were done before

st r, 1 S.-pr)duction.

4.6.2 Post-WLre--,Spray Inspectiun

-ue that the wire-spav process was sta-ted tr; four" tnir- and
e t,_1,n six ourS after the arcn,-toth surface preparation.

visuaill l , Ispect the surface, en ur ,ng that the coating is free of ,,ters,
:.; 5 arc Cracks.

C, Calibrate the thickness gage (magnetic f~ux type) before the first
mea~ enets in the morning and afternoon,, anc at random times during the day. The
ca.rat.:r ~can change due to temperature anc handlIng.

S -"easre the coatinv thicknmss on each item in the lot. Thicsness
i.,cas reoerts will be taken in at least five random locations, including areas where
toe .e geo-etry changes, -uch as angles and flanges. Wre-spray coating

10-15 mils for high-temperature service (NAVSEA CC System 1.

7-.g mils for low-teiiyeralure service (NAVSEA CC System 2).

Note: Components with coating thicknesses below specifications shall receive
additional WSA coats. Components with coating thicknesses above 20 mils shall be
reblasted to white metal and recoated.

'e Sign Section 6, WSA Thickness Check, of the Production Control Record.
Release ,tem to paint spraying work station.

4.7 SEALER, BARRIER AND TOPCOAT INSPECTION

An inspection of the sealer, barrier and topcoats will be conducted as follows:
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4.7.1 High-Temperature Applications (NAVSEA CC System 1)

4.7.1.1 First Coat

Ensure that rio more than four hours has elLPse!_ between the
w~re.~-~ap; ~:~nand the application of the first coat (sealer coat) of the heat-

ressta a..m~~mpa.nt (DuD-P-24555). Note: If more than four hours has elapsed
since wire spraying, then it is necessary to remove and reapply the WSA.

4.7.1.2 Second Coat

Ensurc: that at least 2I hours has elapsed since the
p 2t: f t h .- ealer coat before the second cot of paint is applied.

4.7.2 Low-Temperature Applications (NAVSEA CC System 2)

4.7.2.1 F irs t Goa t

Ensure that no more than four hours has elapsed between the
w~e-s-~application and the application of the first coat (sealer coat). The first

Eoma150 (green primer) thinned by 50'k, (volume) with added solvent (EGIM).
Note: If more than tour hours has elapsed since wire spraying, then it is necessary to
remove and reapply the WSA.

4.7.2.2 Second Coat

Ensure that at least eight hours but not more than 7,2 hours has
c~::e: :~eenthe application of the sealer coat and the second coat. The second

- rcoatng- of full11 strength Forula 150 (green primer).

4.7.2.3 Third Coat

Ensure that at least LEiLh hours but not more than 722 hours has
D~oe: oeteen the application of the third coaL aid the second coat. The third co.9t

a oirrcaigof full strength Formula 151l (gray).

4.7.2.4 Fourt-h Coat

Ensure that a minlmum, of 24 hours elapsed between the
ao:a:s-of the third and fourth coats. The fourth coat is a topcoat of alkyd paint

TT-E4~ r T-E-90)for vertical components or Formula 20 for horizontal

4.7.2.5 Fifth Coat

Ensure that a minimnum of 24 hours elapsed between the
applicato- -of the fifth and fourth coats. The fifth coat is of the same paint
for-m.ulation as the fourth- coat.
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4.8 FINAL COATING THICKNESS INSPECTION ON ALL SIMILAR ITEMS IN JOB
ORDER

a, Ensure that a minimum of 24 hours has clapsed since- the ppplication of the

S sually inspect the surface of eaeh item, ensuring it is free of holidays,
cracrks or r.s. Under no circumstances snouid any green primer be visible.

2c. 7.easure the total coating thickness (with a magnetic type thickness gage)
on etzc tern in the Job Order, ensuring that the required coating thickness was
attscez. Total coating thicknesses must be:

S 13-18 mils for high-temperature service (NAVSEA CC System 1).

7 -2 0 mils for low-temperature service (NAVSEA CC System 2).

' an; tems do not meet the coating total thlckness requirements, but previously met
e trockr.ess requirements, then rn,)re topcoat paint must be applied.

e When all items in the Job Order have the required cuating ;Lhicknesses, sign
S eo 14 Df the Production Control Record.

R Release items to final assembl; and packaging area.

4.9 FINAL ASSEMBLY INSPECTION

. : issembl inspection will be conducted as follows:

.re t~tt all ma s i and plugng. ma terial is removed.

_sure that, if required, inStalator kit and instructions are complete and
ar- :&tcned.

" Ensure that item is properly protected and stowed in such a minnncr as to
prte t a. coated surfaces during transport.

4.10 ABRASIVE BLAST MEDIA INSPECTION

T-.e SQCI shall be responsible for the inspection of all new and used abrasive
Dlast meda for both the rough blasting and anchor-tooth blasting operations. The
actua. inspection may be performed by another assigned CC Shop Technician, but daily
reports 7ru st be provided to the SQCI.

[ a All new shipments of crushed garnet (16 mesh) and aluminum oxide (16-36
mesh) must be sampled and tested to assure that they comply with restrictions "A" and
'D' of Section 2.3.3.

't) The crushed garnet utilized in the rough blaster shall be checked at each
cycle through the pressure pot for excessive fines by using a 36 mesh screen on the
sample If excessive fines exist (50% by volume), than the media must be replaced.
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(c) The aluminum oxide utilized in the anchor-tooth blaster shall be checked at
each cycle through the pressure pot for excessive fines by using a 36-mesh screen and
tested for oil contamination according to part "D" of Section 2.3.3.
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SECTION V

OPERATOR TRAINING AND CERTIFICATION

5.1 TRAINING

Si",:A CC Shop personnel shall be trained and certified for applying the WSA CC
St~_~1 . and 2. Course completion and certification requires passing writte:
examinet'ni and applying the WSA coating to test panels and test shapes in accordance
with DoZ'-STD-2138.

The ajor training source documents are:

0 DoD-STD-2138(SH) (Ref. A);

N--%SEA 0655-AA-JPA-010, Job Performance Aid for Metal Sprayed
Coating Systems (Ref. G);

Naval Reserve IMA-7 Training Program, Corrosion Control Using Wire-
3prayed Aluminum (Ref. H);

c Equipment Manufacture Operator and Field/Factory Maintenance
Instructions; and

This Process Instruction.

5.2 CERThIICATION OF OPERATORS

Sect:on 5.4 of DoD-SID-2138(SH) (Ref. A) applies; the applicable information is

sum martzed below:

o Certification Test Requirements

(Test Panels: Four 2" x 3" x 0.050" wire sprayed 7-10 mils thick.)

I) Visual Examination

(a) Inspect for uniform appearance and complete absence of:

o blisters,
o cracks,
o chips or loosely-adhering particles,
o oil or other internal contaminants, and
o pits exposing the undercoat or substrate.

b. Ensure aluminum modules do not exceed 0.045" diameter by
0.025" high.
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(2) Bend Test

0 Bend sprayed panels J on a 11/2" diameter rod with WSA
coating on the outer radius.

o Visually examine for no disbonding, delamination or gross
cracking of the coating due to bending. Small hairline cracks or
alligatoring of the coating in the vicinity of the bend are
permissible. Acceptable and non-acceptable bend test results
are illustrated below:

I
' !

I t I

I , I ',h,

IDEAL MARGINAL REJECT
(Smooth) (Cracks) (Disbonding)

(3) Bond Test

o Conduct a bond test of five I" diameter x I" long steel fixtures
in accordaice with ASTM C33. The average bond strength
must be greater than 2000 psi, with no Dond strength less than
1500 psi.
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4) ha>e'ITest

0 "T" Shape

* "Pipe" Shape

* The 'IT" and "pipe" shapes must be coated with 7-10 mils WSA
and pass the coating thickness and visual examination.



SECTION VI

METHOD

6.1 SHIP EQUIPMENT/COMPONENTS RECEIPT

Acceptance by the CC Shop of ship equipments'components for processing shall
be accomplished by the Shop Petty Officer assigned to tracking the production status
of wort accomplished by the Shop and work in conjunction with the SQCI. Refer to
Sectior 4 for responsibilities of the SQCI during product receipt. Initiate a Production
Control Record for each SIMA Job Order.

6.1.1 Receipt Requirements

(a) Only ship items which are noted in the SI.MA Job Order shall be
accepted.

(b) Only items which have been properly disassembled to their smallest
rem ovatie components shall be accepted.

(c) Components which arrive damaged will not be accepted and must be
rerojted by the ship for repair or replacement.

6.2 PRECLEANING

Prior to any masking, blasting or spraying, surfaces shall undergo the following:

6.2.1 DEeasing

Surfaces that have come in contact with oil or grease shall be solvent
cleaned. Solvents shall be in accordance with Section 2.6. Cleaning should be
accomplished by vapor degreasing, but may also be performed by wiping and brushing.

6.2.2 Additional Cleaning

After solvent cleaning, if surfaces still have deposits that may cause
disruptive contamination of the blasting grit, they may be cleaned with trisodium
phosphate solution, rinsed with clear, potable water and dried.

6.2.3 Preliminary Determination of Possible Heat Cleaning, Degalvanizing or
Deluminizing Requirements

The items should be checked to determine if any additional surface
preparation will be required before abrasive rough blasting.

6.2.3.1 Heat Cleaning - Porous materials that were heavily soaked in
oiLs or greases require heat cleaning.
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6.2.3.2 Demetalizing - ,etals that have b(een coated withl ziec or
aluminum dring manufacture must be demetallized in a facility with a eastic ii )

tank. Detonine if an. aluminum ,r zinc coatings are present on tMe component i),
scrapng .:;a-nt hitb a knife) down to oaue metal. Then use a caliorated eo ,tin
thicknecs ;ag,- *.; agnetic type) to determine if there i, a layer o non; iaget , coating
'i.e., zinc il j1min-n )resent. The gage should indicate near zer; if no .,ti

2ddoti n -x s

6.3 MASKING

6.3.1 General

a Refer to Section 2.5 for proper nasking material.

D M',Iask all areas which may be adversely affected by abrasive blastiln

c, Tigntly apply two layers of tape with the second layer at right angles
to: the first.

did When masking around dis-imilar metals, such as brass wedges or
bushings on steel com'onents, apply the masking tape so that the WSA will be applied
I 4-inc, onto the periphery of the dissimilar metal.

"e) Inspec: masking for damage between the abrasive blasting and metal

spray, process and replacea if damaged.

6.3.2 Required Maskin

The following surfaces shall be properly masked or plugged:

a) Machined surfaces that are required to move with respect to each
other, such as threads, bearing contacts, gear teeth and slides.

'b) Surfaces related to component alignment, proper seating and
mountings, such as flange faces, counterbores and keyways.

c) Electrical assemblies, such as contacts, relays and insulators.

6.4 STRIP BLASTING

Items shall be strip blasted to remove all old paint and corrosion products.

(a) Utilize 16-mesh abrasive grit. Refer to Section 2.3.1 for strip blasting
material.

(t) Exercise care when abrasively blasting thin gage metals to prevent product
warping or any other damage.
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(c) Remain alert for any warpage, cracks, bad welds or excessive metal
removal. Any items exhibiting this type of damage shall receive the necessary repairs
before continuing further in the process. Minor repairs shall be accomplished by the
CC Shop or by the applicable Repair Shop, utilizing a "hard card". Major repairs
require contacting the SIMA Planrer to obtain a Job Order Supplement for repair work
by the applicable Shop.

(d' Refer to Section 4.4 tu assist the SQCI.

._ After abrasive blasting, the items shall be cleaned of all g r.it and dust by
using an ar gun and lint-free rag.

0.5 HEAT CLEANING, DEGALVANIZING OR DEALUMINIZING WHEN NECESSARY

C- mp. .n.n.ts ,o;, cied,,cig for entrapped oils in porous surfaces or

removal of previously failed metallic coatings may now be processed.

6.5.1 Heat Cleaning

(a) To remove oil and grease contamination from porous surfaces, the
parts snail be heated in a vented electric oven for at least four hours.

(b) Only items being degreased may be in the oven at the same time.

fc) Steel alloys may be heated to 600 0 F. Aluminum alloys, except age-
hardened alloys, may be heated to 300 0 F.

6.5.2 Demetallizing

The removal of metallic coatings is most easily accompiished through
chemical baths, and is therefore recommended. The coatings can be removed by rough
abrasive bl.asting, but this will more than double the manhour and material
requirements of the operation.

6.5.2.1 Degalvanizing

Zinc coatings thaL have suffered appreciable failure must oe
removed in an acid dip tank through an authorized service activity.

6.5.2.2 Dealuminizi'g

Aluminum coatings that have suffered appreciable failure must
be removed in a caustic dip tank through an authorized service activity.

6.6 ANCHOR-TOOTH ABRASIVE BLASTING

Anchor-tooth blasting is conducted to guarantee the presence of a surface
profile for bonding of the coating and to clean the surface of contamination left by the
rough blasting operation. Refer to Section 2.3.2 for material specification
requirements.
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(a Items shall be anchor-tooth blasted to a "white metal" finish (SSPC-SP5.
A white metal finish is defined as a surface with a gray-white, uniform metallic color,
slignt , roughened to form a suitable anchor pattern for coatings. When viewed w!th a
lOX magf.:n" glass, the surface shall be free of oil, grease, dirt mil scale, corrosion
.proddc , :a:-t or a5. other foreign matter.

(; The aDras.ve blasting shall be accomplshed using cican aluminum 'jx; je
grit l1-3" -. esh2 to ensure that the proper anchor tooth of 2-3 mils .s provided. The

c -t3o profile is measured using Press-O-Film (X-coarse) anc a calibrated di; I
m i cr 'er. The SQCI will be responsible for certifying that the items in the Job
Or e - mee these requirements, by random sampling, but the operator mast be
fa:r.iia,' wit te profile test and monitor hisjher own work as well.

,a-e must be exercised to preve;it damaging thin-gage items. Anchor-
.oA, b> - sould be conducted as a quick sweep of the surface, not as a metal
re n ), O rocedure.

"d After the item has been blasted, it shall be cleaned of all grit and dust by
s.ng a anA l6nt- rec rags.

fg..-e cleaned item sh., be protected from. moisture, contamination and

Wrapping with clean paper will normally provide adequate protection.
Hande t:e arichor-tooth blasted items with clean cloth gloves or rags.

f Anchor-tooth blast inspection shall be conducted as stated in paragraph
4.5.

g; Toe wire spray process must be started within four hours after the anchor-
tooth b:.a:t or else the anchor-tooth blast will have to be repeated.

6.7 WIRE SPRAY APPLICATION

6.7.1 Wire Spray Gun Operation

Refer to the operating manuals for the METCO H0E and/or MOGUL TJ5
flame wire spray guns for the application of aluminum. The manuals provide the
necessary gas flow rates and maintenance required.

6.7.2 Dew Point Check

Check the steel substrate's surface temperature to assure that no
condensation will form due to the relative humidity of the ambient air. If the steel
substrate temperature is not 10OF (5 0 C) above the dew point, no metal spraying shall
be conducted.

6.7.3 Daily Sample Coupons

Prior to commencement and once during each day's or shift's production
run, a sample coupon shall be prepared by the operator.
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(a) Anchor-tooth blast a test coupon with the grit currently in use. The
test coupon (3 x 2 x 0.05 inches) shall be sprayed on one of its large faces. The WSA
shall be applied 7-10 mils if the production run is for low-temperature applications, or
10-15 miLs if the production run is for high-temperature applications.

,b) The test coupon shall be visually examincu and shah not contain an,:
1isters, cracks. chIpz or loosely-adh ,ing particles, oil or internal contaminants, or

pits exsrn the suostrate.

:c' Tie sprayed panel shall be bent approxinately 180 degrees on .,'2-
inch d a.-:eter rod. The coal - shall be on the outside surface of the bend.

No disbonding, delam, ination or gross cracking of the coating shall
occur due to Dending. Small h :irlinc cracks or alligatoring of the coating in the
v c it:, of the bend are permissible. Figure 6-1 illustrates acCootable and
nonaccepa-ae bend test results.

e If the coupon fails the test, then the cause of failure must be found
and fixec anc the test repeated until a coupon passes. This may require checking: the
gas cvlinder pressures or for any acetone in the flow meters; the drains on the air
filter. the ane;.or-tooth un the coupon; and the grit for breakdown or contamination.

6.7.4 Application of % SA to Ship Components

6.7.4.1 Time Requirement

The metal spray application shall be started within four hours
after anchor-tooth surface preparation, and finished within six hours. Continue to
note the date and time of the completion of each process sequence.

6.7.4.2 Application

(a) The alijminum coating shall be applied in multiple layers,
and in no case shall less than two crossing passes (oriented at righ, angles to each
other) be made over every part of thf surface.

(b) The sprayed metal shall overlap by 50% on each pass of
the gun to assure uniform coverage.

(c) The aluminum coating shall be applied to the required
thicknesses of:

o 10-15 mils for high-temperature service (NAVSEA
CC System 1).

o 7-10 mils for low-temperature service (NAVSEA CC
System 2).

The operator shall make thickness checks during the process to ensure adequate
thickness is provided. The operators should be responsible in not allowing any products
with thin coats of WSA to pass further along in the process.
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(d The spray gun shalt 'e held 5 to 8 inches from the surface
being sprayed. The angle of the spray stream shall be as close to 90 degrees as
poss. Ie, and never less than 45 degrees. Utilize gun accessories, such as angle
nozzles, to maintair proper spray angles. The operator should study the recipient item

o r 2 mencing spraying to determine the best plan to follow. Local :ns: ng may
be necessirw to prevent overspray from building up on complex shapes.

e) Upon completion of spraying, contact the SQC1 t .er-tify
proc _.. tmntcsS on the Production Control Rpcord.

(f} Protect the freshly coated itcm from r.oistare, dirt anc
a, n_ n .7t-3 nandie with clean gloves and rags.

(g) The WSA coating shall be sealed within four hours of WSA
appi.ca'- to prevent the entrapment of moisture and corrosive salts from the marine

6.8 PAINT APPLICATIN

Ar-e applying the various paints, tne operators shall monitor the wet film
t. -to aid in obtaining the specified dry film thickness (DFT). Using a wet film

thIoC':. ess 'age, take measurements during each coat. The wet film thickness will be
ap-,roximatel; twice as thick as the resultant DFT after drying. Refer to Section 2.7
fbr , materia' specifications.

6.8.1 Application for High-Temperature Components (NAVSEA CC System 1)

Refer to Figure 6-2 for an illustration of this coating system.

6.8.1.1 First Coat (Sealer Coat)

(a) The first coat (sealer coat) shall be applied within four
hours after the WSA application.

(b) The sealer paint is the heat-resistant aluminum paint
meetin; DoD-P-24555.

(c) Apply the paint to obtain a dry film thickness (DFT) of 1.5
meLs. The wet film thickness will be approximately 3 mils.

6.8.1.2 Second Coat (Topcoat)

(a) Allow eight hours to pass before applying the second coat
of heat-resistart aluminum paint.

(b) Apply another 1.5 mil DFT coat of paint, to obtain a total
paint DFT of 3 mils.
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Figure 6-2 NAVSEA CC System 1, WSA With Heat-Resistant Aluminum Paint
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6.8.2 Application for Low-Temperature Components (NAVSEA CC System 2)

Refer to Figure 6-3 for an illustratiori of this paint s'stem..

6.8.2.1 First Coat (Sealer Coat)

(a' The first c a ' eale coat) shal', be i:: , e.. tK,, f u
hours 5 _.t the .,'-\ ap;-, 2ation.

(b't The sealer ra;:t is Formula 3 ,gree. 7r thu- b
5n •  '" v. e wit K solve:,t. Thinning sol i,1 e c i D, t "
sovet."

c App!, to a DFT of 0.5 to 0.5

6.8.2.2 Second Coat (Barrier Coat)

(a) The second 2coa shall be al,e,,d a, hours but
not ore than 7 hours after the first c)at was applied.

,b,. Utilize full streng*h Formula 150 (green primer; as the

(c) Apply enough, paint to obtain a 3-mil DFT (i.e., requires a
V. et fl: t -:ness of 6-mils).

(d) Some items, such as doors, hatches and scuttles, may have
an;I area.-- tnt cannot be coated by spray paint. Utilize a painter's 1-1.5" angle brush
to coat t-.ese areas.

6.8.2.3 Third Coat (Barrier Coat)

(a) The third coat shall be applied at least eight liuuis but not
more tha7 72 hours after the second coat was applied.

(b) Utilize full -tren;t Formiull 151 (gray) as the third coat.

(c) Apply enough paint to obtain a 3-mil DFT.

(d) When hard to spray angle areas are present, utilize a
painter's 1-1.5" angle brush to coat these areas.

6.8.2.4 Fourth Coat (Topcoat)

(a) The fourth coat shall be applied after a minimum of 24
hours has elapsed since third coat was applied.

(b) Utilize alkyd paints (TT-E-489 or TT-E-490) meeting the
color requirements for the particular ship component for vertical surfaces; and
Formula 20 for horizontal surfaces.
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Figure 6-3 NAVSEA CC System 2, WSA With Five-Coat Paint System
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(C AppIy enou- pa:n-t to obttin a 1 .5-m:i DI T.

6.8.2.5 Fifth Coat (Topcoat)

(a) The fifth coat shall be applied after : .. 4
t,,,r ha< e;.&ed sr.ce the fourth coat wa-s applied.

Utilize the sume paint as before ,TT-L-41 L,, TlI'-- ,
F_ <" .'. :< ..~t~tr~ le Color requirements of the particular shii., t np re t

.c A -1 e;,'< u h -)aint to obtai72 a Df.5-m: jFT.

.A 1I finral coat to drv.

6.9 FINAL COATING THICKNESS INSPECTIlON

The S1'X officially performs this inspection, h the operators responsible for
WS -, arc pa -,, application should be aware of the results. The operators need to bc
fw'niiar ,r: -N, problem areas. Refer to Section 4.8 for inspection procedures. The
total coati g thicknesses must be:

>-I 3 mils for nigh-temperature service (NAVSEA CC System 1).

17-20 mils for loW-temperature service (NAVSEA CC System 2).

6.10 FINAL ASSEMBLY

a Fl move all maskin: and plugging material.

Prepare the required installation kit (i.e., fasteners, anti-seize, sealant and
instr uc

* Properly protect item for temporary stowage and transport to customer
ship.

d The Shop Petty Officer in charge of production tracking and the SQCI shall
agree to fa product release.

*e, Remove and discard the metal identification tag and re-attach Ship-to-
Snop Tag.

(f, Remove Part 2 of Ship-to-Shop Tag and notify Shop Supervisor that item is
ready for pickup.

(g) When Ship's Force picks up item, complete and attach Parts 1 and 3 of
Ship-to-Shop Tag to Production Control Record.
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SECTION VII

FEEDBACK

In addition to the daily supervision of production and quqlity control, the
follooin; "feedback" indications will be used to monitor and maintain/improve the
qua'.it" and productivity of the CC Shop:

U Verbal and written reports from custcmer ships and snops.

o Week>,y analysis of the CC Shop's:

Production input to output;
Labor and materials consumed;
P%1,iCM activity;
QC activity and results;
Product degradation/failare reports; and
Operator training/certification.

7
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7AG.......r___(GENERAL USE)
SJRrCEN QA FORM 9091 4A (,1/79)

S N 16 Lr 9 9C2C (PART 1)

JCN

( C *P [S[RNO

JOB BE 'EQ ,1 NOMENZ ATU;RE

*[A: C , I DATE REC 0 ]DELivEED V

ATTACH PART I AND PART I TO COMPLET.D WORK REQUEST
AFTER PICK UP IV SHIP

READY FOR PICK UP TAG (PART 2)
S ,p

JCN

EIC APL SEP NO

JOE BRIE'EQJIP NOMENCLATURE

LEAD Vv/C REP DATE

CUSTOMER MATERIAL RECEIPT (PART 3)
S"IP

.ICN

JOB SRIEF/EQUIP NOMENCLATURE

RE C'D By DATE

DELIVERED BY DATE

SHiIPS ENGPIER SMALL RETAIN TIS TAG (PART 3) AS uRsIai
FOR MATERIAL DELIVERED TO THE TENDIR.

Enclosure 1
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CORROSION CONTROL SHOP
WIRE SPRAYED ALUMINUM

PRODUCTION CONTROL RECORD

uss
Ship Hull Number

Job Control Number (JCN) Production Control Number

Itern Description Location Deck Frame Side

FINISH COLOR.
THeat Res. Alum Paint

WSA (HT) SYS I iHaze Gray

WSA (LT) SYS 2 Deck Gray

Other

SECTION PROCESS SEQUENCE DATE TIME SHOP QCI SIGNATURE

1 Receipt, Degreae,
Degalvaze or Dealuminize

2. Masking

3 Rough Abrasive Blast

4 Anchor-Tooth Abrasive Blast
2-3 mils

5 Thermal Spray Attach
Operator Name Profile TapeHere

6. WSA Thickness Check

SYS 1: 10-15 mils

SYS2:7-10 mils

Seal, Barrier and Top Coat

Type/DF'r Rgmt DATE TM

CC Heat Rea. Alum. Paint/i.5=mil
SYS

8 Heat Res. Alum. Paint/1.5 mils

9. 50% Formula 150/0.5-0.75 mi

10, Formula 150/3 mile
SYS 11. Formula 151/ 3 mils 6

2 12. Alkyd Topcoat/1.mils0

1.Alkyd Topcat 1.6 mils

14. Final Coating Thickam on all
similar items in Work Order

SYS1: 13-18 mils

15 Final Assembly and Packairrig V //;/

7 B-32 Enclosure 2
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POWDER COATINGS, ELECTROSTATICALLY APPLIED:
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Cancels: Original Issue
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PROCESS INSTRUCTION

Shore Intermediate Maintenance Activity

San Francisco
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SCOPE: The scope of this process instruction covers the required equipment,
method or industrial process, safety and quality control required fo.
applying the NAVSEA Corrosion-Control (CC) System 4 (Powder
Coatings, Electrostatically Applied) (Ref. A) to ferrous and
aluminum-alloy substrates in accordance witn the powder
manufacturer's recommendations.

REFERENCES:

A. NAVSEA Corrosion-Control Manual for AO-177, DD-963, FF-1052,
FFG-7, CG-16, LHA-1, LST-1179, LPH-2 and LPD-4 Class.

B. NORDSON, Manufacturer of Electrostatic Powder Coating
Equipment, Finishing Equipment Division, D-1 and D-lA Powder
Spray Systems.

C. RANDSBURG-GEMA Electrostatic Powder Coating System, Type 701
and 702.

D. BAYCO Industries of Ca., Custom Curing Ovens.

E. American Society for Testing and Materials (ASTM) D-4060, Standard
Test Method for Abrasion Resistance of Organic Coatings by the
Taber Abraser.

F. ASTM-D-3359, Standard Methods for Measuring Adhesion by Tape
Test.

G. ASTM-D-870, Standard Method of Water Immersion Test of Organic
Coatings on Steel.

H. VSEA s9086-VD-STM-000/CH-631, Preservation of Ships in
:vice (Surface Preparation and Painting), 15 Apr 81.

1. ATM D-3363, Standard Test Method for Film Hardness by Pencil
i esi.

J. A5TM-D-2794, Standard Test Method for Resistance of Organic

Coatings to the Effects of Rapid Deformation (Impact).

K. ASTM-B-117, Standard Method of Salt Spray (Fog) Testing.

L. Federal Occupational Safety and Health Administration (OSHA)
Standards and Regulations, (29 CFR 1910) Rev. 11 March 1983.

M. National Fire Protection Association (NFPA) Standard 33, Spray
Application Using Flammable and Combustible Materials 1985.

N. NFPA Standard 70, National Electrical Code, 1984.

0. CC-Shop Technician Training Curriculum, in the SQIP Format,
ISA(WC)-110, April 1986.
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SECTION I

EQUIPMENT

1.1 GENERAL

The equipments specified in this Process Instruction are typical for application
of powder coating systems electrostatically applied in an industrial activity. The
equipments consists of an electrostatic spray gun, power supply, resin hoppers, (Refs.
B and C;: dry filter spray booth, resin recovery system (optional), conveyor system
(optional) curing oven, (Ref. D); grit-blast booth, grit-blast nozzle and hoses, pressure
pots, grit-recovery system (optional), air-purification system, air-dryer system and
quality control and safety equipment. A typical equipment layout and production flow
diagram is presented in Figure 1-1. A general list of equipment is given in Table 1-1.

CEIV NG AND DEGPEASING MASKING
SNSPECTiON % "

XXX X' • %

.D. N . . . . . .

- 7 JOUGH BASTING
ROWDEP PEHEAT/CUING BOOTH

SPPAY OVEN
- BOOTH

,4

'OY)L-D0WN BLASTNG

AREA BO0TH

Figure 1-1 Powder Coating Station, Idealized Equipment Layout
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Table 1-1 General List of Equipment

SURFACE PREPARATON EQUIPMENT

Degreaser, Vapor
Degreaser, Immersion (optional)
Rough Blaster ,cth, pressure pots, cyclne, hoses and niozzles"
Anchor-Tooth Blaster (booth, pressure pots, cyclone, hoses and nozzles)
Dial licrometer (for surface profile tape)
Testing Sieves (30, 60 and 80 mesh)

COATING EQUIPMENT

Electrostatic Spray Powder System (gun, hoppers and controls)
Spray Booth, dry filter
Preheating/Curing Oven
Caring Racks/Carts on Monorail
Suspension Hooks

QUALITY CONTROL EQUIPMENT

Coating Thickness Gage, magnetic flux type
Coating Thickness Gage, eddy current type
Impact Test Meter, Gardner type (optional)

MISCELLANEOUS EQUIPMENT

Work Tables
Razor Blades and Disposable Knives
Heat-Resistant Gloves and Sleeves
Dust Filter Masks
Leg Stats
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SECTION U

MATERIAL

2.1 RESIN

2.1.1 Powdered Epoxy

The powdered epoxy shall consist of a finely divided powder that shall
no rno blending, mixing or addition of other compounds to effect a cure. The resin

shall be thermosetting (oven cured) when applied in film thicknesses from 8 to 12 mils
xithin one to two coats. The cure temperatures and oven time will depend on the
component or item weight. Cure temperatures and cure time will also be effected by
preheating of the component.

2.1.1.1 Abrasion Resistance

The cured powder coating weight loss shall be less than 60mg
per 1000 cycles, when tested in accordance with ASTM-D-4060 (Ref. E) using a Taber

o ..... 'h C'S-O' wheels and a 1.0 kg load.

2.1.1.2 Adhesion

The cured coating must pass without any lifting of the coating,
when tested in accordance with ASTM-D-3359, Method A (Ref. F).

2.1.1.3 Chemical Resistance

The chemical resistance of powder coatings to 24-hour
immersion in salt water and fuel oil shall be tested in accordance with ASTM-D-870
(Ref. G), with no resultant blistering, disbonding or softening.

2.1.1.4 Color and Gloss

The color and gloss of the curing coating must be in accordance
with that specified for the particular component in NAVSEA S9086-VD-STM-000,
Chapter 631 (Ref. H). The color must match the following:

Haze Gray FED-STD-595-26270 (40-50% gloss)
Red FED-STD-595-21105 (40-60% gloss)
Yellow FED-STD-595-23538 (40-60% gloss)
Black FED-STD-595-27038 (40-60% gloss)
Flat Black FED-STD-595-37038 (0-10% gloss)
White FED-STD-595-27875 (40-60% gloss)
White FED-STD-595-27886 (40-60% gloss)
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2.1.1.5 Hardness

The cured coating shall have a pencil hardness of 211 or gteY
,'he, ): t- ,ned in accordance with ASTM-D-3363 (Ref. I).

2.1.1.6 Impact Strength

The cured coating, at an average thickness of 8-mils, shall te
capanle of 'ithstanding a mechanical shock load of not less than 100 in, lb, on direct
impact, .',hen tested in accordance with ASTM-D-2794 (Ref. J).

2.1.1.7 Overbake Stability

The powder coating shall be able to sustain a 1007 overbake
without yellowing or any reduction in performance properties.

2.1.1.8 Salt Spray Resistance

The cured coating applied to ASTM-A-570 copper-free hot-
rolled carbon steel and given 1000 hours minimum exposure in the salt-spray booth shall
have less than 1/4 in creepage from scribe when tested in accordance with ASTM-D-
2794 (Ref. K).

2.1.1.9 Shelf Life

The shelf life of the uncured resin shall not be less than one-
year from the date of manufacture when stored in original unopened containers below
800 F and 50-6+ 10% relative humidity. Note: Storage requires environmental control.

2.2 ABRASIVE BLASTING MEDIA

2.2.1 Rough Blasting for Cleaning

Crushed garnet abrasive blasting media with a mesh size from 30 t' 60
shall be used to clean painted, rusted/oxidized metallic surface.

2.2.2 Anchor-Tooth Blasting

Aluminum oxide abrasive blasting media with a 80 mesh size shall be used
to provide the anchor tooth of 1 to 2 mils maximum measured with profile tape
Testex, Inc. or equivalent) during final surface preparation of the substrate.

2.2.3 ResitioDm

(A) Abrasive particles shall be clean, dry, sharp and free of rust and
excessive fines.

(B) Abrasive particles shall not contain any feldspar or other mineral
constituents that tend to break down and remain on the surface. Abrasive particles
that have been used for cleaning contaminated surfaces shall not be used for final
surface oreparation, even if the abrasive has been rescreened.
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A~rasive blasting pots and hoses must be clean and uncontaminatL
It Is ad;.sa) dedicate" blasting pots and hose3 to the anchor-tooth blasting
Dperat.i a .

-Pri to use, the crushed garnet and aluminum oxide grit shall pass
the f liowing oil contamination test:

(i) Fill a clean 5-ounce vial or bottle half full of abrasive particles.

(ii) Fill the remainder of the vial or bottle with clean water.

(iii) Cap and shake the vial or bottle.

(iv) Inspect water for oil sheen.

(v) If any oil is observed, the abrasive particies snail not be used.

This test must be repeated for each reuse of anchor-tooth blasting media.

2.3 PROCESS AIR

The air equipment used in the abrasive blasting process and the powder coating
process shall furnish air which is free of oil and moisture (maximum of 5 mg/m 3 of
hycrocarbons) and maximum of 35°F dew point at the maximum flow rate (CFM) and
maximum pressure (lb/ft 2 ). The air supply shall be adequate to maintain a minimum
pressure of 75 lbs. per square inch (lb/inZ) at the blast generator.

2.4 MASKING MATERIALS

Any masking material that provides adequate protection of the substrate through
both the abrasive blasting and curing operations without causing substrate corrosion or
contamination may be used. Acceptable masking materials include various high
temperature tapes, plastic caps or plugs, hose sections or metal inserts.

The masking tapes used are:

(A) 1/2" Green Duct Tape, NSN 8315-00-890-987Z.

(B) 2" Green Duct Tape, NSN 8315-00-074-5100.

(C) Hi-Temp Foil Tape (0.007" thick, 3/4" wide x 36 yd per roll, Stock No.
06004). T&F Division of SHR Industries, 3660 Edison Place, Rofling Meadows, IL 6008,
or an equivalent tape able to withstand temperatures up to 450 0 F.

2.5 CLEANING MATERIALS

2.5.1 Solvents

Ethyl Alcohol (denatured) conforming to 0-E-760, toluene conforming to
TT-T-548, and trichloroethane conforming to 0-T-620C are approved cleaning solvents.
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WARNING:

Toluene and ethyl alcohol are flammable. Ethanol, toluene and
trichloroethane are toxic. Use only in well-ventilated spaces.
DO NOT use near open flames, blasting, thermal spraying work
or sources of sparks. DO NOT allow prolonged contact with
bare skin. Read and follow precautions on container shipping
labels before using contents.

2.5.2 Alkaline

The alkaline cleaning agent is made up of three chemicals: tribasic sodim
phosphate dedocahydrate; pentahydrate sodium metasilicate, technical grade; and
detergent, nonionic, Type II, water soluble (MIL-D-016791, Type I). The solution shall
consist of 3 lbs. sodium phosphate tribasic, 3 lbs sodium metasilicate and 3 pts. water
soluble nonionic detergent (MIL-D-016791, Type I) in 50 gallons of fresh water. Refer
to NSTM Chp. 631, Section 2 for health and safety requirements (Ref. K). In 0.1N
concentrations, these materiais are extremely caustic and can be harmful to skin, eyes
and any body contact. USE CAUTION! Read and follow precautions on container
shipping lab>els before using contents.

2.6 QUALITY CONTROL

A dial micrometer is used to measure the anchor-tooth surface profile off of the
Press-O-Film tape (or equivalent) that had been applied to the surface. The Press-O-
Film shall oe extra coarse and may be ordered from Testex, Inc., P. 0. Box 867,
Newark, Delaware 19711.
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SECTION [II

SAFETY

3.1 GENERAL

T -, primTar, responsibility for safetvy rests with the individual, non-supervisory
de fsj':nei ,,h.o have been assigned to perform the work. The individual's s, ill level and

.now~edge of potential hazards is the first guard against unsafe conditions.

f.ip operator's responsibility for safety is shared by his supervisor and all h.ghe-
levels "f management lo must ensure that the operator has had the requisite
trainin, .s provided sufficient guidance and direction and maintains the require.c
proflcienc,. In addition, periodic monitoring of all safety requirements should be
made to .ssre they conform to the applicable Federal Occupational Safety and Health
. minitraton 'OSHAi Stanoards and Regulations, (29 CFR 1910) (Ref. L). Particular

attention should be paid to sections 1910.94, 1910.106 and 1910.107. Detailed safety
.nformat,)n ;s given in National Fire Protection Association (NFPA) Standards 33 and
CD :Refs. %I and N).

3.2 PRECLEANING

,sen using solvents or alkaline cleaners, all applicable sections of NSTM, Ch.
631 Sect:n 2 and the applicable NAVOSH Manual apply when performed by Naval
personnei. -Ail applicable OSHA rules and regulations shall apply to other industrial
activilies an:: manufacturer's safety instructions. Avoid inhalation of solvent fumes
and cortac: with skin as much as possible.

3.3 ABRASIVE BLASTING

Wien performing abrasive blasting, the current NAVOSH Manual and Sections
631-2.272 through 631-2.288 of NSTM Ch. 631 apply for SIMA(SD) personnel. All
applicable OSHA rules and regulations apply to other industrial activities.

3.3.1 Flammable Residues or Fumes

If the items previously contained flammable materials, it shall be purgeo of
dangerous concentrations and must be certified safe by a Gas-Free Engineer prior to
any abrasive blasting.

3.3.2 GroMMEM

Blast hose shall be grounded to dissipate static charges.

3.3.3 Protective Clothing

Face shields with dust hoods or helmets with forced-fed purified air shall
)e used to protect the eyes, face, chin and neck from airborne particles. Safety
,,lasses or goggles shall be worn by all persons near any blasting operation.
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3.4 ELECTROSTATIC SPRAY POWDER

3.4.1 Spray Booth

F' ,,:.: :- ?:e N rut.,' " o.2& d0?r.. , . i -0.0T .z .:" _ab . ,
• z; :)._ " , .- ,' ":,t fl 'vne or strong.: *2ectrieai J:.charge. Proper aI[t~e t

c~:._:- ,.-.. , .>,t " eep powder'-,1i-ar 2onlcentrtt Mono belo'¢. i.Oi - rf. S [

.igi, gin or multi--gin operation. The use of m re uns .
D .- e -twill create a dangerous powvder-in-air cuncentrat7 )r. an11'

one. The spray. equipment shall be interlocked Aith the boot..
a b e sprayed when the ventilation is shut off. The o;r -i'- & f

. : .: a nis' oe electrically conductive. Al metal objects within 1 t .
D :77o ouf,,ed. DO NOT spray near any source of ignition.

3.4.2 Component Suspension Devices

sa a sll be clean to assure good eictrica, grund o...
• c: t ,Iectrical discharge. The component shal "-well-gr -unaed KJ-3U

--.e ,e e'ectr~tatic voltage is maintained at 0-100 iv.

3.4.3 Personnel Precautions

3.4.3.1 Respiration -- Personnel operating the sprai eqabnent snal'
xea- °esratior masks approved ty NIOSH. These powders are classified as "niisance
dus" an: are not toxic.

3.4.3.2 Skin Contamination - Personnel should minimize contact witri
t-e i$.'. :e-.: -esin to avoid possible irritation or allergenic reaction. Long sleeve
'w'or, c .:trg .nd cotton paint hoods should be worn. If powder gets on skin, it shoulJ

e re'--.,e,:: ,itn soap and water. Safety glasses or goggles are recommended but not
'e7ur&

_-.3.3 Electrical - Personnel in the spray area must wear electrically
0o :.j2: nn- es (e.g., leather soles), or leg stats so that there is less than 50

eg.r'.s .... tance between themself and earth ground. The operator should hold
;.i7ri_ ; . u.e hand. If gloves are worn, the paim should be cut out to assure skln-
'-- ta cnta'2t.

3.4.3.4 Heat - The sprayed component is heat cured to complete
_n g ,.o)merization. The oven temperatures used are from 325 to 450uF.
P a:~nnu. -andling these components after the cure cycle shall wear heat-resistant
gvi~e- a-d Ase extreme care to avoid contact vi: ' exposed skin areas.

3.4.4 Powdew Resin

Tne .1aterial Safety Data Sheet, Form OSIHA-20 or equivalent. -uut 'e
-.- : " ,or each powder product in Shop files and SIMA Safety Office.
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I
SECTION IV

QUALITY CONTROL

4.1 PRODUCTION QUALITY CONTROL RESPONSIBILITY

T12 ")Ilowing inspection procedures shall be followed by the Shop Quolitw
(.on*.-- Insi)ector for all plowder coating work accompli hed by the Corrosion Contr l
Shop.

4.2 RECEIPT INSPECTION - A receipt inspection shall be accomplished as follows:

.-\) Conduct a visual inspection to determine if welding, structural repairs,
remo.a! of prior coatings or further disassembly is required. If repairs are required,
notify shop supervisor so item can be routed to applicable shop. If further disassembl,
is required, advise shop supervisor that further disassembly is required before shop
acceptance.

(B Inspect Ship-to-Shop Tag (Enclosure 1). attached to the item for
completeness and give Part 3 to the ship's representative.

'2, Utilize a Production Control Record (Enclosure 2) for each lot of similar
items on the SIMA Job Order. Assign a Production Control Number from the
Productio n Control Work Log. Enter this number in the serial number block of the
Ship-to-Shop Tag. The Production Control Number will consist of:

The letter designation of the IMA.

o sequential four-digit number beginning with 0001.

Example: For an item that was coated at SIMA, San Francisco, a
typical production control number would be S-0001.

(D) Attach a metal dog tag with the Production Control Number stamped on it.
After the metal tag is attached, remove the Ship-to-Shop Tag and staple it to the
Production Control Record.

(E) Release item for precleaning. Free from it, grease and other

contamination. Visual inspection.

4.3 MASKING INSPECTION - A masking inspection shall be conducted as follows:

(A) Ensure that only masking materials and plugs designed to withstand up to
450OF temperature exposure are used for oven operations. The standard green duct
tape is sometimes preferred for blasting operations and may be thus used, but it should
be replaced with heat-resistant aluminum or fiberglass tape prior to placement of the
component into the oven.
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IB) Visually inspect items to ensure that all areas not to t~e coated ("fit and
functicn" surfaces and openings) are either masked off or plugged. Ensure masking is
tightlv adherent to the substrate and to itself when applied in multiple layer!.

4.4 STRIP-BLASTING INSPECTION - A strip-blasting inspection will e conducted

after stri,. blasting as follows:

IA; Ensure that all scale, rust and paint has been removed.

(15 Ensure that all masked areas are still intact. Remask as required.

C) inspect for warpage, cracks, bad welds or over blast. Take corrective
action as necessary to correct any discrepancies.

'D) Random grit-mesh-size measurements shall be taken prior to the first daily
production run and at the end of the daily production run.

4.5 ANCHOR-TOOTH-BLAST INSPECTION - An anchor-tooth-blast inspection will
be conducted after anchor-tooth blasting as follows:

(A) Visually inspect and ensure that all masked areas are still intact. Remask
as required.

(B) Visually inspect and ensure that all areas at each component in the lot are
uniformly blasted to white metal (SSPC-5).

(C) ',leasure the anchor-tooth profile at a random location on at least one
randomly-selected component from the lot, minimum. Use Press-O-Film (x-coarse)
and cali:rated dial micrometer thickness gage (MITUTOYD #7326 or equivalent).

(D) Ensure that anchor-tooth profile is I to 2 mils.

1E) Enter measurement, date and initial the Press-O-Film Tab and attach the
tab to Production Control Record.

F) Sign Production Control Record in Section 4 for the Anchor-Tooth Blast
inspection.

(G) Release to powder coat ensuring that coating operation is started within
four hours after anchor tooth surface preparation. If more than 15 minutes is
expected to lapse between the surface preparation and the start of the coating
process, the prepared anchor-tooth surface shah be protected from moisture,
contamination and fingermarks. Wrapping with clean paper will normally provide
adequate protection.

(H) Ensure that the equipment operators are noting the date and time of their
process secience completion on the Production Control Record.

12
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4.6 POWDER COAT INSPECTION .Aost powder eoating fnspeCt,.',:I'
corcu~zted us f ilow's:

A r~s;:e t.-it the powder appliaim _, was started within four .)ciurs f ter t
rcnor-to t: surface preparation.

3 VisuallV inspect all components processed with a 1OX power macnifjin:-
;iass. 'ne cating snalll be uniform, have no blisters, pinholes, cracks or chips.

, The coating's cure shall be checked by lightly tapping the coating witn s
metal oJect, such as a putty knife or screw driver. A properly cured coating will be
resiihent to the metal object. If the coating is brittle and breaks at the point of
contact, the coating fails and must be completely removed and reprocessed. Over-
cared coatngs are typically dull and brittle. If the coating is soft and permanently
indented, the object shall be placed in the oven at the curing temperature for another
five rninutes and again inspected afterwards.

D'; Calibrate thickness gages for ferrous substrates and aluminum substrates
at first measurement in the morning and the afternoon. A magnetic flux measurement
device is used for non-conductive coatings over mild steel. An eddy-current
measurement device is used on non-conductive coatings over aluminum.

'E; Measure each item ensuring that the required coating thickness was
attained, 8 to 12 mils. Thickness measurements will be taken in at least five random
locations per item. If the coating thickness is unacceptable, the item shall be returned
for reprocessing. (Refer to Section 6.10)

'i? Sign Production Control Record in Section 10 Cured Coating Thickness.
Record the high and low thickness measurements taken, the date and time.

('I Release to final assembly area.

4.7 FINAL ASSEMBLY INSPECTION - A final assembly inspection will be conducted
as follows:

A) Ensure that all masking and plugging material is removed.

'3 Ensure that, if required, installation kit and instructions are complete and
are attached.

!C) Ensure that items are properly protected and stowed in such a manner as to
prrtect all coated surfaces for the transport from the CC Shop to installation on the
customer ship. Make certain that the items are properly stacked/placed on the truck
used.

4.8 ABRASIVE BLAST MEDIA INSPECTION

The SQCI shall be responsible for the inspection of all new and used abrasive
blast media for both the rough blasting and anchor-tooth blasting operations. The
actual inspection may be performed by another assigned CC Shop Technician, but daily
reports must be provided te the SQCI.

13
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1 -e- shipent ^i crus;hed garnet (30-60 mesh) and aluIminum oxide (30U
-nesn. -u-t be sam-pled and tested t!D assure that they comply with restrictions "A' mnid

7,-e crushetd garnet uitilized m the rough blaster shall be checked al each
c ce I u h the preszsure pot for excessive fines by using a 60 mnesh screen on the
5a; ',)tn. -,\cesilve fines exi';t than the media must be replaced.

h~e alumjlinum oxide utilized in the anchor-tooth blaster shall be checked at

eac '-Ie hrugh the pressure pot for excessive fines by using an 80 mesh screen and
,s r" :JIl otmnto according to dart 'D" of Section 2.2.3.

14
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SECTION V

OPERATOR TRAINING

5.1 TRAINING

S1',:A CC Shop personnel shall be trained for applying the NAVSEA CC System 4
by completing the 3-day "CC Shop Electrostatic Spray Powder: Equipment and
Appl',catihn Process Course" (Ref. 0). The course covers the theory and practical
aspects of powder coating systems; the production process of the powder coating
system (.-eceipt inspection/item identification, surface preparation, masking, anchor-
tooth blasting, powder spraying and curing; quality control; record keeping; DoD-STD-

\XKX; this SIMA Process Instruction; and CC Shop operations (work stations and
product floy, productivity and standard times, QC, consumables and supply support.)
-%pproximately 1/3 of the time will be classroom training; 2/3 hands-on shop training in
tne SIIA CC Shop.

The major training source documents are:

;D NAVSEA Ship Class Corrosion-Control Manuals (Ref. A).

o DoD-STD-XXXX, Powder Coating Systems for Corrosion Protection
Aboard Naval Ships.

o NAVSEA S9086-VD-STM-OOO/CH-631 (Ref. H).

o NFPA Standard 33, Spray Application Using Flammable and Combustible
?,-laterials (Ref. M).

o Equipment Manufacture Operator and Field/Factory Maintenance
Instructions.

o This Process Instruction.

15
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SECTION VI

METHOD

6.1 SHIP EQUIPMENT/COMPONENTS RECEIPT

%cceptance by the CC Shop of ship equipments/components for )rDcessing snail
:e a-cornpished by the Shop Petty Officer assigned to tracking the production status
of work accomplished by the Shop. Refer to Section 4 for responsibilities of the SQCI
durinrg product receipt. A Production Control Record is initiated for each S.I',A Job
Order. The operators must note the time and date of compiation of each sequence.

6.1.1 Receipt Requirements

(A) Only ship items which are noted in the SIMA Job Order shall be
accepted.

,B) Gly items which have been properly disassembled to their smallest
easily removed components shall be accepted.

(C) Components which arrive noticeably damaged cannot be accepted and
must be rerouted by the ship for repair or replacement.

6.2 PRECLEANING

Pror to any masking, blasting or spraying, surfaces shall undergo the following:

6.2.1 Degr easing

Surfaces that have come in contact with oil or grease shall be solvent
cleaned. Solvents shall be in accordance with Section 2.5. Cleaning should be
accomplished by vapor degreasing, but may also be performed by wiping and brushing.

6.2.2 Additional Cleaning

After solvent cleaning, if surfaces still have deposits that may cause
disruptive contamination of the blasting grit, then they may be cleaned with trisodium
phosphate solution, rinsed with clear, potable water and dried.

6.3 MASKING

Refer to paragraph 2.4 for masking material.

(A) All threaded areas must be masked. Only high-temperature tape and plugs
designed to withstand up to 450°F shall be used. Any green duct tape utilized for the
abrasive blasting operations shall be replaced with high-temperature aluminum foil or
nylon tape.

16
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3) As little masking as possible should be used on items to be powder coated

so that qs much of the item's surface as possible will be protected by the powder coat.

C Inspection ,f item, reference paragraph 4.3.

6.4 STRIP BLASTING

Refer to paragraph 2.2.1 for strip blasting material. Items shall be strip blasted
to remove all old paint and corrosion products.

A.\; Care must be exercised where stripping thin gage metals to prevent
product warping or any other damage.

G,, Qrit sizes of 30-60 mesh shall be used to prevent too large of a surface
profile from being made on the surface.

,C: Strip blasting inspection shall be conducted as stated in paragraph 4.4.

6.5 HEAT CLEANING (DEGREASING)

Components with porous surfaces that have entrapped oils or greases shall be
heat cleaned in a vented electric oven for four hours at 4000C. Only items being
degreased may be in the oven at the same time.

6.6 ANCHOR-TOOTH BLASTING

Anchor-tooth blasting is conducted to guarantee the presence of a surface
profile for mechanical bonding by the coating and to clean the surface of
contamination left by the strip blasting operation. Refer to paragraph 2.2.2 for
materiai requirement specifications.

(A) Items shall be anchor-tooth blasted to a white metal finish (SSPC-SP5)
using clean grit (80 mesh) to ensure that the proper anchor tooth of 1 to 2 mils is
provided and that any contamination left from the strip blasting grit is removed. The
anchor-tooth profile is measured using Press-O-Film (X-coarse) and calibrated dial
micrometer.

(B) Care must be exercised to prevent damaging thin-gage items. Anchor-
tooth blasting should be conducted as a quick sweep of the surface, not as a metal
removal procedure.

(C) After the item has been blasted, it shall be cleaned of all grit and dust by
using an air gun and lint-free rags. Additional cleaning can be accomplished with
denatured alcohol.

(D) The cleaned item shall be protected from moisture, contamination and
fingermarks.

(E) Anchor-tooth blast inspection shall be conducted as stated in paragraph
4.5.

17
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6.7 PREHEAT

Component preheating is required to both free the object of moisture and
provide a o)t surface for the powder to build up thickly when applied. Once
preheated, tne component should be transferred to spray area as quickl; and safely as
possible.

6.7.1 Thin-Gage Steel and Aluminum. These components shall be preheated for
at least 15 minutes at the cure temperature, unless otherwise specified by powder
m anufacturers.

6.7.2 Steel Castings. Steel castings shall be preheated for one hour at the cure
te n1peL'cLu,':.

6.7.3 Aluminum Castings. Aluminum castings shall be preheated for half an hour

at the cure temperature.

6.8 ELECTROSTATIC SPRAY POWDER APPLICATION

Powder coating can be done in a one-coat or two-coat process depending on the
type of resin and/or the coating equipment operator. Only personnel familiar with
applying the resin correctly should be permitted to coat actual production items.
Refer to paragraph 2.1 for material requirement specifications.

6.8.1 Receipt. Coating equipment and booth should be immediately operational
upon receipt of preheated item.

6.8.2 Grounding. The components conveying/suspension system must be
electrically grounded before electrostatic spray gun is operated.

(A) The suspension of parts from a rack or bar in the spray booth
re~juires: that there be an adequate electrical connection to earth ground; and the point
of contact be kept to a minimum because the contact point will not receive any
powder.

(B) The wire hooks (typical diameter less than 0.13") used on the small
items shall be disposed of after one use.

(C) Large hooks (typical diameter greater than 0.39") shall be checked
for adequate metallic contact and periodically grit blasted.

(D) Areas which are not to be powder coated but have metal inserts or
enough structural integrity to be points of suspension should be utilized.

6.8.3 Powder CoatinM in a SinLgle Coat Operation. If conditions are such that the
part can be coated with 8 to 12 mils of the desired resin in one coat, than this is the
preferred operation. Conditions allowing this include: components mass (heat
retention), powder formulation, grain size, time between preheat and spraying and
operator skil.

18
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A. :: ter. or areas shardJ corners and edges shall be coated fi.st witn ti&
eiecr I , i :tSe st It leaist half of that used for coating fladt sur faces.

A-p'.: powder to the smooth or flatter surfaces of the co,;iponent
e 2riss-cross passes (horizontal-vertical-horizontal) in siow, even strokes.

The m~: Jer shall be delivered on the first pass with the voltage set at its highest.
-Dic t, i lessening of electrostatic attraction as thickness increases, it may be
ne2essa.,, turn down the voltage to prevent the repelling of incoming powder.
Repei' n result in localized powder clumps on the surface, If powder begins to
fall Dff t e item, immediately cease coating that item and check for clumps.

Powder clumps should e removed by blowing them off with an ar
;un. TL:e ea - hould then be carefully recoated.

D,, Wnen coating a surface, the gun shall remain on. By continually
releaslng the trigger, an uneven stream of powder is blown towards the part.

',\henever :,rst depressing the spray gun trigger, the gun must be pointed away from
the component to keep from depositing clumps of powder.

iE) Once all components are sprayed, they shall be returned to the oven
immediately for complete curing (refer to Section 6.9).

6.8.4 Powder Coating in a Two-Coat Operation. If conditions are such that the
part m :st e coated with 8 to 12 mils of the desired resin in two coats, then perform
the folloing:

A,; Interior areas sharp corners and edges shall be coated first.

B; Apply powder to the smooth or flatter surfaces of the component
utilizing three 2riss-cross passes (horizontal-vertical-horizontal) in slow, even strokes.
The most powder shall be delivered on the first pass with the voltage set at its highest.
Due to a lessening of electrostatic attraction as thickness increases, it may be
necessary to turn down the voltage to prevent the repelling of incoming powder.
Repelling will result in localized powder clumps on the surface. If powder begins to
fall off :f tne item, immediately cease coating that item and check for clumps.

T 2) Powder clumps should be removed by blowing them off with an air
gun. The area should then be carefully recoated.

ID) When coating a surface, the gun shall remain on. By ccntinually
releasing the trigger, an uneven stream of powder is blown towards the part.
Whenever depressing the spray gun trigger, the gun must be pointed away from the
component to keep from depositing clumps of powder.

(E) Return sprayed parts to curing oven for 5 minutes to gel the coating.

(F) Repeat 6.8.4.A-D.

(G) Return components to oven for complete cure (refer to section 6.9).

19
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6.9 CURING

T - coating :s cured at the temperature specified by the resin manufacturer.
t-ers_" provide a range of temperatures and time schedules. The operators

sinoulc ci2oose one that provides a complete cure in 10-20 minutes. V',anufactarers'
recommendations for utilizing variations of the standard cure schedules should Do
fo,),ed for components with complicated geometries. The heat transfer and
retention rates of various areas on a part may cause irregular curing.

6.9.1 Cure Time. The parts should remain in the oven for the complete cure
1.,,e if they are to be single coated or are in the second coat of a two-coat operation.

6.9.2 Cool Down and Coating Inspection. Upon curing, the parts are removed
:rom the oven. The coating should be checked for brittleness or completeness of cure
,inile still ;ot by tapping it with a metal object, such as a screw driver or putty knife.
Allow the component to cool, then check coating thickness as specified in paragraph
4..

6.10 REWORK

An. component noted by the operators or SQCI as not having a satisfactory
coating shahl be dealt with according to the following.

6.10.1 Thin Coatings - Components with coating thicknesses below the 8 mil
minimrim shall be lightly abrasively blasted in the Rnchor-tooth blaster to impart a
surface profile into the co~ting. The part should then be preheated for 15 minutes at
the cure temperature and powder coated once according to Section 6.8.3 or 6.8.4,
whichever tne lead powder coating Petty Officer believes is best.

6.10.2 Thick Coatings - Excessively thick coatings must be removed or
reduced by abrasive blasting. "1he removal of powder coating may be assisted by
baking thie part at 450°F for two to three hours, then cooling to ambient temperature
prior to the abrasive blasting. Follow standard procedures beginning at Section 6.7.

6.10.3 Over Baked or Charred Coatings - Complete removal of the coating

is required. Begin the entire process over at Section 6.5.

6.11 FINAL POWDER COATING THICKNESS INSPECTION

The SQCI officially performs this inspection, but the operators responsible for
powder application should be aware of the results. The operators need to be familiar
with any problem areas. Refer to Section 4.6 for inspection procedures.

6.12 FINAL ASSEMBLY

(A) Remove all masking and plugging material.

(B) Prepare the required installation kit (i.e., fasteners, anti--seize, sealant and
instructions).

20
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P--)Der A. ortet n akae fen or temry sce anpot
euSt.o"mer s ,n.

:, .. Shop Petty Officer in char.e of production tracking and the SQCI s:odi
d -r ,-duct release.

E ! o metal identification tag, discard and re-attach Ship-to-Shop Tag.

ile.nove Part 2 of Ship-to-Shop Tag and notify Shop Supervisor that itemT, i

-en Ship's Force picks up item, complete and attach Parts 1 and 0 of
SJ-t- Ta; to Production Control Record.

21
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SECTION Vfl

FEEDBACK

7.1 FEEDBACK INDICATIONS

17 addition to the daily supervision of production aiid quality contrl tne
1311,flo,,o i "feedback" indications will be used to monitor and rnaitLai HI -prove the

~t.i and productivity of the CC Shop:

Verbal and written reports from customer ships and shops.

'3 Weekly analysis of the CC Shop's:

o Production input to output

o) Labor and materials consumed

o PVl/CM activity

o QC activity and results

o Product degradation/failure reports

22
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SHIP TO SHOP TAG

TA,- .r (GENERAL USE)
SjRFGEN QA FORM 909C &A (/9)

S N i: F 890 9020 (PART 1)

JCN I
EIC APL SEP NO

JOB !E
r 

F, EL,-P NOMENCLAT;RE

.EjAC * 'C IDATE REC 0 1(LvRED By

ATTACH PART I AND PARl 3 TO COMPLETED WORK REQUEST
AFTER PICK UP S SHIP

READY FOR PICK UP TAG (PART
SHIP

JCN

EiCAPL SE p No

JOB BRIErEQUIP NOMENCLATURE

LEAD ,C RP DATE

CUSTOMER MATERIAL RECEIPT (PART 3)

SMiP

JCN

JOB BRIEF/EQUIP NOMENCLATURE

RECD By DATE

DELIVERED BY DATE

SwPS EfNGINEEIR SMALL RETAIN THIS TAG (PAET 3) AS RECWPT
FOR MATERIAL DEIV290D TO THE TI[NDR.

Enelosure 1
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CORROSION CONTROL SHOP
POWDER COATING

PRODUCTION CONTROL RECORD

U SS_________________________

Ship Hull N urnoe r

Job Controi Number JCN, Production Controi N urner

tern Description Location Dock F, &ine d

TYP E CO0A TING FINISH COLOR.

________Epoxy ____Haze Gray ____Red

Whits ___ Black

_____Other _____

SECTION PROCESS SEQUENCE DATE TIME SHOP QCI SIGNATURE

1 Receipt, Degrease

2 %fasking

3 Rough Abrasive Blast 7

4 Anchor-Tooth Abrasive Blast
1-2 mils

5 Component Preheat Attach
15 min 30min. 60 min Profile Tape

(circle one)
- - Here

6 Powder Spray. First Coat

Operator Name_____

7. Gal 5 tni.

8. Powder Spray, Seonad Coat

9. Fial Cure
Temp Durationo 4

10 Final Coating Thickness
on all similar items in Work

Order
8- 12 mils

11 Final Assmbly and Packaging

Enclosure 2
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